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STUDIES IN CONFIGURAL CONDITIONING V GEN¬ 
ERALIZATION AND TRANSPOSITION’^ 

Department of PsyrholoffV, Quec?ts Collrffe 


G. II S* Razran 


A. Tub Proulkm 

TIuee terms—transfci, geneialization, and transposition—have in 
recent ycais been used by psychologists to denote the phenomenon 
that an oiganistn^s learning to rcs^pond oi act in some way to some 
stimulus 01 situation may cany over to some othci stimulus or situ¬ 
ation. Tianslcr> the oldest term, has come to us mostly from work 
on skill, mcmoi}^ and capacity, generalization—fiom expciimcnts 
on conditioned icflcxcs, and tiansposition, the latest impoitation, has 
icachcd us thiough the investigations and discussions of the Gestalt 
psychologists, Tlieie seems to be no objection to letaining, with 
qualifications, all the thicc tcims. One might use trains(er when ic- 
feiiing to complex learning or in gciicial when the f((cl lathcr than 
the pioccss of the caiiy-ovci is emphasized. On the othci hand, 
both geneiaUzatwu and t)ansfosition tTic moic illustrative wlicn tlie 
S'O-} 1 elation is specific and defined oi when in general the mechan¬ 
ism and pioccss rathci than the mcic act of the caiiy-over is unclei 
const delation. Genet altzni ion may be cmploi^cd foi caiiy-oveis 
that me icgulai along some stimulus coin minim in the mannci of 
Pavlov’s inadiation of or Thoindikc*s spicad of ''effects/^ wliile 
tiati^pQsiiion may covci those cases in which the tested situation is 
1 elated to the trained situation by viitiic of patterns oi lelations 
rather tlian through eientenls or consUiuenis, 

In the piesciu senes of expeuruents genciahzation iind tiansposi¬ 
tion weic studied in 32 adult human subjects by tlic conditioned 
sallvaiy tcclinuiuc Specifically, the subjects foimcd salivary Ci?'s 
to patterns of lights and to single lights of these patterns by com¬ 
bining tlie flashings of tliose lights with lepcated shoit eating periods 
A fie I I he GR\ weie foimcd tlic colois of the lights wcie changed, 
and the tiansfiM efletts foi both pattern^ and single lights weic 

"Received in die Editorial Ollue uix Dcccmbei 12, 1938 
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tested at diftcrent stages of conditioned training. The Uvo nuln 
questions m mind were: First* How is tr.insfcr iii^ ^ingle stiiiuili 
(generalization) related to tiaiisfei in patterns of sthnuh (tinjibpp- 
sition)? Is transposition some sum or product of gener.ilizntioiL :ls 
atomistic mechanists nuglit claim, oi is the former altORetliet uiv 
predictable from the latter, as the totality Ian OcslaltibU inifilit 
argue? Second, What is the effect of tiainlng upon tiansposition ? 
We know from the work of Pavlov and othcis (2, 11) lliat tiainlng 
greatly restricts the langc of gciicialization. Would Us cflcct be 
similar in transposition of conditioning, or would it follow hcic 
results in discrimination expeiiments wheic training as a rule widens 
rather than narrows the range of transposition? An answer to these 
questions appeared to be of vast significance as matciial in syntlic- 
sizing the two mam contemporary ciiricnts of evplnhations: CondU 
Honing and Gestalts 

B. Procedurb 

The writer’s general salivary CR technique with adult Iniiniin 
subjects has been described before (H) and will not be finthcr 
detailed, It consists, first, of measuring salivation by incrcnienis in 
weights of dental cotton rolls (Johnson and Johnson, No, 3, 1,5 ^ 
in.) inserted under the subjects* tongues for a short period of time, 
usually one minute. To prevent evaporation, scalc-corrosion and 
absorption, the rolls are weighed in small envelopes and icwcigheil 
in the envelopes immediately aftci the removal of the rolls from the 
subjects* mouths Since the cotton-in-thc^month is by no means a 
totally inactive stimulus, periods of control salivation m\ist aUvays 
be rotated with experimental periods, but the weighing itself need 
not be more accurate than to one centigram, inilligrniii nccuiacics 
being as a rule a superfluous refinement. Secondly, the technique 
involves presenting a senes of stimuli during eating periods of 2*4 
minutes and misinforming the subjects about the purpose of the 
experiment so as to forestall disturbing subjective attitudes and 
association-sets, Series of stimuli and comparatively long eating 
periods are used, as misinforming is unsuccessful and associatiori-^sets 
Can hardly be averted with the traditional single-conditloncd-itiinuli- 
plus-bricf^reinforcfiments procedures. Telling tlie subjects that the 
purpose of the experiment is ^^to study the effect of cyc-fatigur upon 
digestion, with visual stimuli; "the influence of music upon saliva- 
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tion,” with to-bc-conditioned musical sounds; and diveise nnaginaiy 
learning and memory problems with veibal and with motoi condi¬ 
tioned stimulii arc sciviceable ^‘mislnfoiming'* techniques 
In the special procedure of this study the conditioned stimuli were 
mostly flashes of small colored elcctiic bulbs* piescnted in tempoial 
and spatial patterns Specifically, these patterns weic’ (a) alternate 
single Hashes of lights (2.5 volts, ^ in diameter) of the same oi of 
diffcicnt colors following each other at constant oi at vaitable intei- 
vals, (1)) simultaneous flashings of two small lights of the same or 
of different colois at distance of 0 5, 1, 2, 3, and 4 inches; (c) 
simultaneous flashes of two lights of different colors, sizes, and in¬ 
tensities; {(1) simultaneous flashes of two laigc lights (36 cp.) of 
different colois with one oi two small white lights between them; 
(e) simultaneous flashings of foui small gicen lights foiming a 
horizontal line, an oblique line, a triangle, or a quadrilateral; (/) 
simultaneous flashes of eight green lights forming a closed square, 
an open square, two adjacent open lectanglcs, and an open hooked 
squaie; (^) simultaneous flashings of 10 green lights forming a 
hoiizontal line, two right angles, one light angle, and nine lights 
in a horizontal line and one light above the line; (h) sounding a 
bell simultaneously with the flashing of a green light; (i) flashing 
a nonsense syllabic simultaneously with tlie flashing of a giecn light 
In all theic were 26 diffeicnt stimuli-patterns. The number of 
subjects used for each pattern varied from 2 to 16, and each subject 
was conditioned to 2-4 different patterns. The eating periods— 
pretzels, tca-sandwiches, lollipops, and chewing gum—were of 2-3 
minute duiation, in the couisc of which the stimuli-pattcriis were 
intermittently [ucsented 8-60 times. The testing periods for each 
pattern or single stimulus wcic of one-minute duiation, and an 
eating-and-obseiving period plus 2-4 testing penods constituted one 
complete tiiiil. Thcic wcic S-8 complete trials in an experimental 
session, and 5-8 experimental sessions were made with each subject.^ 
Tlic hmisfej tests—both foi the single stimuli and for the patterns— 
were given only once in each cxpciimental session They consisted 
of substituting blue lights for green lights, yellow lights for red 
lights, buzzcis foi bells, and monosyllabic woids foi nonsense syl- 

^riic r('n{lcr Is lefciicd lo (lie Aviher’s previous sUidics of this scries for 
gienter (Ictnil This study denis only with the trnnsfci dntn of the series; 
i\o special cxpciimciUa wcic set for u. 
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T>\BLE 1 


Gei^bralization (SiNCLP-yriMuii TitANsUR) ANO I (Pat¬ 

tern-transfer) or Salivary CR's in 32 Adult Human Suijucis 
The Trained Condilioncil Stimuli ^verc Ued, Green, ami Wime I »Khls, 
Bella, aad Nonsense Syllables, ilic JVansfer SUinirli ucrc Vcllo\% mid Jiliio 
Lights, Bvizzcrs^ and Monosyll .due WordR E.ich Kmry Uenresents C'nudi- 
tioned Salivation to the Transfci SliiTiiili Exjucsscd ns PtneniaKes of the 
Mean Coaditmacd SalWattons to lire Trained Stimuli 


No. of 
Kind of sub- 

Description of pattern transfer jects 


Red light following 
green light and vice 
versa 

Paitcrii 

Single 

light 


Lights of same color 
following encli other 

Pattern 

Single 

4 

Red and green light 
at S in distance 

Pattern 

Single 

2 

Lights of same color 
at ,5 in distance 

Pattern 

Single 

2 

Red and green light 
at one in distance 

Pattern 

Single 

2 

Red and green light 
at 2 in. distance 

Pattern 

Single 

S 

Lights of same color 
at 2 in, distance 

Pattern 

Single 

4 

Red and green light 
at 4 in, distance 

Pnltcni 

Single 

2 

Red and green light 
unequal in intensity 

Pattern 

Single 

2 

Green light and sound 
of bell 

Pattern 

Single 

2 

Green light and non¬ 
sense syllable 

Pattern 

Single 

2 

Large red and green 
light at 3 in distance 

Pattern 

Single 

2 

Same lights with small 
white light between 

Pattern 

Single 

2 

Same lights with two 
small lights between 

Pattern 

Single 

2 


Per cent of transfer in siniesHixc 
^esMons 


1 

2 

3 

4 

5 

6 

7 

8 

32 

63 

70 

77 

79 

76 



46 

SO 

32 

22 

20 

24 



54 

50 

44 

52 

36 




45 

52 

3V 

30 

21 




19 

25 

37 

58 

70 

43 

30 

23 

65 

52 

42 

3U 

31 

26 

ax 

24 

4 

22 

18 

43 

46 

50 

32 

18 

26 

64 

32 

30 

16 

23 

1 4 

10 

64 

68 

75 

90 

90 

78 



84 

67 

53 

13 

22 

20 



4S 

59 

63 

75 

77 

79 

32 

34 

64 

62 

SO 

37 

32 

19 

11 

8 

35 

39 

SI 

49 

37 

18 

23 

17 

48 

60 

15 

32 

2t 

16 

18 

23 

42 

46 

58 

61 

61 

58 



64 

42 

40 

51 

32 

30 



45 

54 

76 

70 

74 

78 



32 

68 

53 

31 

32 

IH 



45 

53 

56 

49 

42 

16 



87 

53 

42 

30 

26 

12 



58 

73 

89 

91 

97 

86 



76 

62 

61 

43 

22 

10 



58 

62 

6S 

70 

85 

94 



68 

60 

53 

60 

62 

42 



42 

68 

76 

87 

96 

9S 



50 

32 

26 

19 

9 

6 



58 

78 

80 

86 

88 

82 



34 

56 

30 

21- 

20 

22 




lables. The subjects were college undergraduates, p.ud liv A'V// 
50 cents per houi, and the experiment was condiiLtcd In a dimly 
lighted room, between 3 and 5 o’clock in the afternoon. 'I’lie "given” 
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TABLE 2 

Gf^NLRAt[ZAlION (SlNGI E-STIMUl I TRANSFER) AND T RANSPOSITION (PaT- 
TJ'RN-IRANSIHO or SAI IVARY T/i’s IN ADOET UuMAN StJDJLCTS 
Tltc 'I'l allied Conditioned Stimuli were Spntinl Patterns of Green Lights 
—anti SniRjc Lights of these Pntlcins, the Tiansfei Stimuli were the Same 
Patterns with Blue Lights and Single Blue Lights. Each Entiy Rcpicscnts 
Conditioned Salivation to the Tiansfer Stimuli Expicssed ns Percentages 
0 / the Mean Conditioned SaliViUums to the Tinincd StiiniiH* and is a Mean 
of l^vo Subjects 


Kind of Per cent of liansfci in successive sessions 
Description of pattern tiansfer 1 2 3 4 5 6 7 8 


Four lights tn a lion- 

Pattern 

32 

46 

51 

47 

52 

27 

28 

19 

yontal line 

Single 

•15 

32 

26 

39 

19 

24 

22 

10 

Four lights in an 

pattern 

22 

36 

48 

56 

46 

21 

19 

24 

oliluiuc line 

Single 

32 

56 

42 

37 

29 

30 

22 

18 

Fniii lights forming 

Pattern 

36 

49 

56 

62 

66 

57 

62 

45 

a triangle 

Single 

43 

57 

30 

22 

19 

18 

12 

9 

Fnin lights forming 

Pattern 

24 

38 

49 

67 

60 

62 

43 

32 

a qnndiiLtteiill 

Single 

76 

45 

32 

30 

24 

26 

19 

11 

Light lights foiming 

Pattcin 

40 

48 

52 

56 

62 

70 

75 

76 

n closed square 

Single 

50 

45 

30 

23 

22 

16 

19 

10 

Eight lights forming 

Pa tie [ n 

32 

56 

68 

74 

82 

88 

90 

72 

an open stiuaic 

Single 

62 

54 

40 

30 

23 

17 

12 

10 

Eight lights as ndjiucnt 

Pattern 

38 

46 

69 

78 

86 

94 

90 

88 

open rectangles 

Single 

45 

62 

4f 

36 

30 

25 

36 

14 

Eight lights ns a 

Pattern 

46 

68 

78 

86 

90 

98 

90 

96 

hooked scjuarc 

vSingic 

35 

46 

38 

34 

29 

26 

17 

10 

'Pen lights In a horU 

Pattern 

22 

30 

32' 

28 

31 

36 

25 

22 

/ontal line 

xS ingle 

52 

40 

32 

24 

20 

12 

14 

8 

Ten lights forming 

Pattern 

25 

46 

57 

56 

60 

64 

58 

42 

a light angle 

Single 

43 

40 

32 

30 

28 

27 

19 

16 

Ten hglus forming two 

Pattcin 

26 

46 

58 

64 

60 

72' 

78 

60 

adjacent riglit angles 

Single 

35 

38 

23 

20 

21 

25 

18 

14 

'1 cn lights, 9 in a line 

Pattcin 

23 

34 

38 

40 

46 

48 

50 

24 

and one above the hue 

Single 

57 

68 

43 

40 

26 

20 

24 

17 

Means ( Tables 1 and 2) 

Paiiein 

38:+: 

50± 

56±: 

64dz 

67±: 

66 ± 

52dz 

44± 



4 

4 

5 

5 

6 

8 

8 

6 


Single 

52di 

54± 

39± 

34it 

25di 

21 ± 

19± 

14± 


siinuilus 

3 

1 

3 

1 - 

5 

3 

4 

4 

jnup<jsc of llic cxpciimcnL was the effect 

of cyc-f^iti^uc 


upon digostioii/’ 
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C. Results and Discussion 

The results are presented in Tables 1-2. T‘iic entries in tlicsc 
tablds represent net conditioned salivations—minus control saliva¬ 
tions—to the imisfer stimuli, cxpicsscd as pciccntaROs of tlie mean 
conditioned salivations to the teffuht coiuhtkuurl stimuli ('Die 
means of the regular conditioned salivations vaiicd from 7 to 28 
centigrams per onc-mimite periods.) They arc given for each ex¬ 
perimental session and for both conipoiicnt (single-stimuli) and 
pattern transfer. When the patterns were not only spalial hut con¬ 
tained component stimuli that differed in kind from cacli othci, 
the single-stimuh entries repicsent the means of the different single 
components. With the exception of two patterns—the combination 
of a light and a sound and the lights of different size and intcnsiti'— 
the inter-componcntal differences, conM^ting as they did mostly of 
differences between lights that differccl only in color, were negligible. 
(It\ the two exceptional patterns, the so\uul produced CR\ of greater 
magnitude but manifested less transfer; the liglit of gicatcr intensity, 
similarly, elicited more conditioning but was unaffected in its pro¬ 
portionate transfer,) 

Examining these tables, a number of facts about general!/atiim, 
transposition, and their relations to each othei seem to stand out. 
First, it is obvious that these results confirm the numcioiis findings 
of Pavlov, Beritoff, and their associates (2, 13) that training—not 
only differential training by the method of contrasts—restricts 
greatly the amount of generalization, or single-stimuli transfer. On 
successive experimental sessions, the means of the per cent of gen¬ 
eralization to all transfer stimuli were: 52, 54, 39, 34, 2*!, 21, 19, 
14, and there were very few deviations from tills tendency in the 
Individual transfer stimuli. The findings a!<vo lend some support 
to the often observed rise in generalization in the early stages of 
CR training (Russian laboratories and Hovlaiid, 5), The mean 
per cent of generalization was 54 in the second and 52 in the fiist 
experiitietital sessions, and these differences were ipiitc pronoun ceil 
' m 10 of the 26 types conditioned stimuli. The failure of this 
phenomenon to manifest itself in the remaining 16 CR's maj p(nliai^s 
be attributed to their tran^jfer tests occinring too late in the 1 1 inning 
and thus missing the initial widening wave of gcncrali/ation. As 
It may be remembered, while the experimental sessions of study 
consisted only of 5-8 training trials, they actually compri^^rd a 
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^aaitci amoiiiU of conditioning, since the conditioned stimuli had 
been presented f^-60 times dining each trial. 

'riie impnitant results of this study arc, however, no doubt those 
that cleaily show that tiaiisposition—pattern ot relations tiansfci— 
differs inaikcdly fioni gcncialization. Unlike Pavlovian general¬ 
ization, the range of tiansposition widens rather than nauows with 
training and in geneial its coirelation with generalization is invcisc. 
In the hist live e\pci inicntnl ‘.essiorjs tJic means of the tianspositions 
to all CR\ wcic 38, 50, 56, 64, and 67, and the ?lio between tians- 
position anil generalization was —0.69±0.03, True, some diop in 
transposition was noted in the last thicc sessions—66, 52, and 44 
per cent—but this appaicntly is due to uvcitraining and could hardly 
be held ns evidence against the main finding^ that tiansposition and 
gcncrali/ation aie quite distinct and even opposing phenomena, a 
finding that has recently hern coiroboratcd in GR experiments with 
various musical intcivals (21) In geneial, the writci^s cmpiiical 
results cast grave doubts upon attempts to ''deduce” transposition in 
disciimination cxpciiincnts fiom generalization (Spence, 23) and 
to sonic extent also upon any shcci "logical** clecliiction of complex 
learning from simple conditioning (Hull, Leplcy, and others). If 
the mere addition of a red to a green light, with a response and 
set-up that eliminated largely central oi subjective controls, pro¬ 
duced siicli basic dilTcicnces in the main attributes of conditioning,^ 
what can be said of learning complicated by dilTeicntial motivation, 
preparatory tcactions, sets, goals, symbolic interferences and facili¬ 
tations, and the like? No doubt there arc fundamental common 
factors to all forms of Icaining, and Pavlov’s conditioning oi Meyer's 
"double stimulation” may well be their chief source or archetype 
But, since there arc basic differences as well as similaiitics, these 
factors cannot be adequately deduced from a few postulates but 
must be patiently discovered through experimentation and study of 
results at each level or form of stimulus, response, and organism 
organization. 

*Scc Jncksoii for similar results >vilh ovcrtinining in discriminatory learn¬ 
ing of children (9). 

®Foi coinpllcnlinns m the of conditioning” with compound stimuli 

in nnimnh see the wi Iter’s historical summmy of configiuni conditioning 
(16) ; for bn^ic dilTcrcnccs in extinction and ictcntion between pnltcrn and 
single stimuhis conditioning, see flic paper on “Connpniative extinction and 
retention of pattern and single aUmnlus conditioning” (20) , for relations 
of transposition to complexity of stimuluB pnltcrn, see the aiticle on "Gestalt 
organization and configural conditioning” (19), 



10 


fOUHNAI. or 01 Ml TIC I'SVOIIOIOOY 


D. Summary anu Ginci usions 

1 Gcnernlisiation (sumle'StimuU tiansfri) m\\\ 
(pattern-transfer) weic stuclicil in ^2 »ulii!t iiunian sni>jvv.<s \\\ tlic 
conditioned snliv«iry tcclinuiuc. Cli\ wnc fnnnccl to Jf) )iatlrrns of 
stimuli .tncl to the component stimuli of tlic p.itieni'-, and ilie 
tinnsfer effects of each wcic tested on 5-H sikci'^^im* expeiniMnr,il 
sessions, 

2* The two types of tntmfci uerc finite divtiiur and eiHielaiiMl 
negatively with each other 

3. As in tile animal cxpciiincnt of Pa\ lov, Heritofi, and their 
associatesi training decrctascd gicatly the ainount nf sin;rle^vtiimilus 
tiansfer, but pattern-transfer, on the coiUiaiv, lnCICll^f•<I i\ great 
deal upon successive training. 

4 Tlicic was also some evidence that in the \eiv hoginning nf 
the conditioned timmng there may he a prctiminar\ stage of an 
increase in singlc-stimuh tiaiisfcr, and that aftei consulsiaide over- 
turning pattenvstlmuli traiisfci mav decrease. 

5. The distinct diReicnccs between smglc-stimuli .mil p.iitvins* 
of-stimuli conditioning found in tliis sluilv—juxtaposed \\ nh snndnf 
findings by the xvntei in other studies and by rmnu Smiin iinisti- 
gators In animal experiments—suggest tlic need of sliidviiig M‘pa* 
rately the *nttrilnites of conditioning at cadi Icud of s-O-r 
oiganization, and cast doubt upon the value nf nicrch dnluung 
complex Icnining from a feiv postulates of simple condiiioiiing. 
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PERSONALITY PATTERNS IN REFORMATORY 
INMATES^ 

Depat hnertt of Psychology, University of Indiana 

Bryan Payne^ 


The addition of the classification system to many state prisons 
and lefoniiatoxics is based upon the recognition of tlie fact that 
the offender piesents not only a legal pioblem but a psychological 
problem as well. Expeiience from this type of work has shown 
that much can be accomplished towaid the rehabilitation of the 
criminal if the pertinent facts legarding his psychological nature 
are known to those in charge of the conectional piogram This 
leads directly to the problem of a suitable methodolog)*^ for obtaining 
these pertinent facts. 

Simpson (2) lias made an impoitant step in this direction. Using 
the Tliurstone Personality Schedule, he made a psychoneurotic m- 
ventoiy of 252 prison inmates. His most impoitant findings were 
that inmates scoied highci on the avciagc tlinii did a control group 
of college students, and that a leliably laigei pioportion of inmates 
was in need of psychiatiic attention than of college students. 

Simpson’s work, howevci, is open to criticism on scveial points 
In the first place, his age lange foi inmates, 18-+8, is considerably 
in excess of that for students. Obviously there is no control foi the 
elimination of age as a possible factoi in the measurement of per¬ 
sonality pattern. In the second place, appxoxiinatcly SO per cent of 
his inmate population showed lecords of pievioiis incarceration. 
Since it IS now believed that prison life itself has a distorting effect 
upon the personality pattern, Sinipson*s results are invalid to the 
extent that the factor of previous incarceration has not been corrected 
for. 

Further, Conklin (1) has ciiticised the use of tlic total score 
on the Thuistonc Schedule as an indicatoi of the vague something 

^Accepted foi piiblicadoii by Edmund S Coiikim of the Editoiml Board, 
fliid received in the Editorinl Ogice on December 12, 1938. 

The wiitcr is indebted to Mi. Donald T. Griffin, of the Indiana State 
Weifnie Dept, and tn the nicmhcis of the elfissdieation gtnff of the [ndinna 
Reformntory for iheir gcncrmis coopcintion in this studj, 
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called neuroticism, since the total score rcpic'^cnt-. ihc aildinij: to¬ 
gether of many questions dealing with wulclv thricrent peison.ility 
patterns. Obtaining responses fiom 164 uimpctciith diHgnosed 
pathological cases, he was able to isolate thict diagnostic patterns, or 
question lists, with whicli it seemed possible to difk-ientiiite a nieu-lv 
abnormal personality pattern, ,i psychotic pallein, anti a sclii/oid 
pattern Thus, of the thiec pattern list^, the abiiotm.il list seems 
to indicate a ticnd of the pattcin in some abiiniiiial ilrretlion, llie 
psychotic list seems to differentiate toward either a cycloitl ni scluVoid 
pattcin, and tlie schizoid list indicates .i pattern that Is dislillctl) 
different from the cycloid type. 

Now It IS well known that classification staff members aic in 
need of some device that will single out those inmates that aic 
more acutely in need of their attention. Not only would such a 
device be useful for detective purposes, but foi an indication nf the 
deviational trend as well This papci is an attempt to eniph.isi/e 
what seems to be a useful tecimique for the study of persojiahly 
patterns, and to desciibe the pcrson.ility p.ittern of icforiiialiuy 
inmates more specifically than the tcim iietitolii allows 

Techniqub and Procppuri 

The writer has recently administered the Thursionc I’muiitiiiijf 
Schedule to 115 inmates of the Indiana Rcforinnloi) at I'endlelon, 
Indiana. Foi purposes of secuilng a gieatci honiogeneiti oJ jiaticrii 
and one that ts more strictly comparable with that til a iniuinl 
group of college students the age range was limited to the ycais 
Further controls wete used in that only first arrested first oflemlers 
were examined. It was anticipated that these controls ivonld also 
eliminate laigcly the distorting effect of extended piison life and (li it 
the results would therefore niiiror relatively more of the pie-puMin 
personality pattern. 

Honesty in answcung the questions was invited by the stalenienls 
that they weic cooperating m a rescaich project of mteicst to no 
one but the wntei, that names would not he revealed, and that 
results would not go on the prison rccoids. Motivation stas favor¬ 
able in that the nimatcs wcic tempoiaiily ftee fioin nmtmc dimes, 
and m that they were in a position to cxpicss themselves lieily 
on personal topics Inmates wcie examined in gioups of II) tu IS 
in the presence of a number of tlie classification staff. 
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The papers ^\crc scored with the Tliui stone key and the thice 
diaj^nostic scoring devices developed hy Conklui (1). 

RisuLts AND Discussion 

The conccted Locfllcients of icliahilitv obtained hy the split-half 
method foi each of the foiii scoiuigs aic as follows* Thurstone, 
938; Conklui, Abnoimal, .95, l\ 3 'chotic, ,69, and Schixoid, .63 

7'ablc I picscnts a siiminaiy of the statistical scojcs obtained from 
five group types'*^ when Conklins diagnostic scorings are used. 
With the use of this tabic one may conipaic the mean of a given 
group type with that of any othci group type by means of the 
cjitical ratio 

A companson of the statistical scoics derived fiom the Thurstone 
scoung with those of Simpson jcvcals that inmates selected in the 
manner of this study scoie Inghei on the avciagc. The mean scoie 
obtained in this study was 54 48zt2 42, and is leliably highei than 
ilic Simpson average bv a critical latio of 3.80. When analyzed 
m teinis of then psychological coiiclates the picsent data icvcal 
that 14.8 pei cent of inmates aie needful of psychiatiic attention, 

20.9 pel tent aie emotionally maladjusted, 47 8 per cent aie average, 

13.9 pei cent aie well adjusted, and 2 6 per cent nic exceptionally 
well adjusted. 4'his lepicscnts a genera! iipwaid shift in score from 
the per tents given by Simpson, and is paiticulaily noticeable in 
the two iippci categories 

I'hcse diffeienccs suggest that the youngci and moic naive offendei 
is likely to be the moic unstable, peiliaps because his social position 
is that of being accepted neithci by the legally fice gioup noi by 
the moie ciiminallv sophisticated group 

The dcsciipijon of the peisonahty pattern of icfoimatoiy inmates 
maj* he accomplished within limits hy a compaiison of their scoies 
on the thice diagnostic lists itli the scoics of other available gioup 
t 3 'lics. Pei haps the best pioccdiiic is that of assuming that the 
inmate gioup is like one of the otiici gioups, «*ind then examining 
Table 1 to see if it i el ales to the remaining gioups in the same 
fashion that this otliei gioup does. 

Following this pioccduie, we may liist of all assume that the 
inmate gioup piesenls an abnoimal pattciii If this is true, then 

“The wiiUii luknowlLtl^os indLhlcdncss to Piof Edmurul S C'onkliii for 
pcnnission to n.'-picscnt liis data on pathologicaJ and student gtoup types 
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wc should expect tlifit inmates would score leliabiy higher on the 
tluee lists than college students do Examination of Table 1 leveals 
that inmates aic reliably higher on abnoimal, psychotic, and schizoid 
scoiiiig lists than students by critical ratios of 5.08, 2.65, and 6.10 
respectively. 

Since the inmate pattern may now be called abnormal, we may 
by a similai pioccduie attempt to dcsciibc the pattern more specifi¬ 
cally. The available data allow us to make tlnec hypotheses le- 
gaidlng the character of this pattein, viz,; that it is like the psycho- 
neurotic, the manic-depicssive, or the schizophrene gioup 

Assuming first that the inmate group is like the psychoneurotic 
gioup (compaie Columns P and I, Table 1) we should expect the 
abnormal list to diffcientiatc them from students, but not fiom 
psychonciuotics, manic-depressives, and schizophrenes The only 
exception here occuis in the compaiison with schizophrenes, in 
whicli inmates arc leliably lovvei by a critical ratio of 3,21. On the 
psychotic scoring list, if the inmates aie like the psychoneurotic 
gioup, the mean should be reliably lowei than that of students, 
manic-dep^c^slvcs, and schizoplircnes, and equal to that of psycho- 
ncurotics. However, inmates are reliably higher than students and 
psyclioneuiotics by ciitical ratios of 2 65 and 5.62 respectively. In¬ 
mates are lower than manic-depressives and schizophrenes, but the 
diffcicnccs aie not ncaily so great as those found when psycho- 
neurotics are compared with manic-dcpiessives and schizophrenes 
Finally, on the schizoid list the inmates should not differ from 
students, psyclioneurotics, and itianic-depicssives, and should be 
leliably lower than schizophiencs. However, inmates aie reliably 
liiglici than students, psyclioneuiotics, and manic-depressives, and 
although they are lower than schizophiencs by a critical ratio of 
2.32, the difference is not so great as that which is expected. The 
obvious conclusion to be gained from these compaiisons is that 
inmates aic moie like the psychotic groups than they aie like the 
psyclioneuiotics. 

Scoies fiom manic-depiessive and schizophiene groups are avail¬ 
able against which we may check the scoies of inmates. If inmates 
arc like the manic-dcprcssivc group the mean on the abnoimal scoiing 
should be icliably higher than that of students, but not gicatly 
different fiom tliosc of psyclioneurotics, manic-depiessives, and 
schizophrenes. An exception occuis here in that inmates aie reliably 
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lower tKari schizophccnes* On the psychotic list the iiniiatc mean 
should be ieli;\bly lughci than those of students and p^ythonenrritics, 
blit not different from manic-depicbswcs awd scUi«'phteiU‘s» Ilmv« 
evei, inmates aic lowei than manic-depressives and sihi/n|dirvnes by 
critical ratios of 2 29 and 3.8+ icspcctivcly. Fui.ilh-p nil the stlii/nid 
list the inmate mean should not diffci siKnificantiy ficnn tlin^e of 
students, psycho neurotics, and nianic-’dcprcssivts, but -should In re 
hably lower than that of scluzopbrcncs. To the coritran, tlir mni.iic 
menu IS leliahly higher than tlwe of students, psVilnmoiinitu s aiul 
manic-depressives, and differs fiom the srhr/ophrcnc mean lu ii tuiw 
cal ratio of only 2 32 The conclusion that inmaics are like ilie 
manic-depressive gioiip becomes liardly ten,0)1 c. 

The hypothesis that inmates aic like the schi/opliicne gMiii[» re¬ 
mains to be examined, If this is tenable the inin.iie mean nil ilic 
abnormal scQLing should differ significaiulv from that cif stmlrnts, 
but not from those of psychoneuroucs, manic-dcp\C'vsi\ es, iind sclii/n- 
phrenes The exception is that inmates arc reliublv 1 o\mm th.in 
schizophrenes, On the psycliotic list the inmate iiKMii shnuld Ik* 
reliably greater than those of stiidcnu ,md ps\clunicur<U<c->, Imt 
should not diftei significantly from those of inanic-depirKsive*^ .ind 
schizophrenes The expected results occui in ihc /ir>t iwo 
but not in the last two Finally, on the setu/oul list the uuuaic 
mean should be reliably greater than those of psycluinc\in>tit>., nLUur- 


depvessives, and students^ but not reliably different (tmn that u( 
schizophrenes That these expected results occiu c.iii he sc<'n in 
Table 1 (compare Columns S and /), Although the iiuiMP- 
schizophrene diffeicnce on the schizoid scoiing appioadics reliaEulity, 
the fact remains that the inmate mean is closcj to that of sclu/u- 
phrencs than to that of any othci group type 


Summarizing the foregoing statistical compansous, we nuM con¬ 
clude chat the peisonality pattern of inmates is significantly ahnni- 
mal, that it is more like the psychotic than like the ps3'clion(‘iii(>tic, 
and that it is more schizoid than cycloid in tiend. 'FIin d(,(s iiot 
mean to say, of course, that inmates arc laigcly scliizophrcnr cases 
Such a statement is beyond the scope of the diagnostic lists, us Cunklin 
(1, p, 23) clcaily points out. Nevertheless, it is siguiffc.int lluit 
14 8 per cent of inmates have a high enough su)ic U) indiCMte llie 
need for psychiatric attention, and further that 31 pei cnii su»n^ 
higher thnn the mean of diagnosed schizopliiciics on ihc schiVoid list, 
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Summary and Conclusions 

One luuulied fifteen fiist aitested, first offendiiiK inmates of the 
Indiana Refoimatoiy, of the afic laiiRc 17-23, weic ciiRnged to fill 
out the Tliuisloiic Peisomility Schedule under favorable conditions. 
Responses wcic scored with the Thin stone key, and with the 
ahnoiinal, psychotic, and sclir/oid diaRiiostic keys developed by 
Conklin, Coefficients of icliahility by the split-half method foi the 
Thill stone, abnoiinal, psychotic, and schizoid lists were 938, 95, .69, 
and .63 icspcctivcly. The mean Thuistone score for inmates was 
found to be reliably Rrcatci than that given by Simpson, the upward 
shift being general ratlici than specific to a given langc, 

The icsulls of this investigation seem to wariaiit the following 
cuncliisions: 

1 The personality pattein of lefoimatory inmates is significantly 
abiioimal when compared with that of a control gioup of college 
students. 

2, The inmate pattern i$ moie like that of the psychotic group 
than that of the psyclioiieiiiotic group, and is moie schizoid than 
cycloid 111 ticnd. 

3 The diagnostic scoiings of the Thuistone Schedule developed 
by Conklin appeal useful for psychological woik earned on m 
rcforinatoiics and prisons. 
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A. Introduction 

The perception of spatial loci and attributes of stinrulating objects 
icprcsciits a basic foim of oiganismic bcliavioi The experimental 
psychologist, dissatisfied with mere verbal speculation legarding the 
natuie and conditions of such behavior, has attacked the problem 
cinpiiically fioni vaiious angles. The wiitei has elsewheie (15) out¬ 
lined the more outstanding empirical approaches which liavc been 
made to the pioblcm of spatial localization. 

Experiments on normal adult human subjects have not greatly 
enhanced our knowledge concerning the development of spatial 
localization. As Eweit (10) has pointed out, this has been in part 
owing to the fact thnt perceptual phenomena have fiequeiitly been 
so shrouded in vague phenomenological terms as to make their 
existence mere artifacts, 

The complex nature of such perceptual bcliavioi has also tended 
to obsciiie its origin, development and iindeilying mechanism; 
spatial localization develops so slowly in the human organism and is 
so interrelated with matin ational piocesses, spontaneous involuntary 

^Received in the Edkorinl Office on December 14, 1938. 

^Read in part at the forty-sixth nnminl meeting of the American Psycho¬ 
logical Association, the Ohio State University, September 7-10, 1938 

^The wiltcr is indebted to ta nuinbei of colleagues in various fields for 
their interest and cooperation in the present experiment. In particular, 
adcnowiedgnient la made to Prof C. J, Wniden of the Laboratory of Com¬ 
parative Psychology, Columbia University, foi placing the complete facilities 
of the laboralory at the wrUci’s disposal; to Dr Anne Anastaal of the 
Dcpaitment of Psycliology, Queens College, for help in the collection 
and inteiprctntlon of data, to Di, S. E, Baireia, Research Associate, New 
York Psycliiatiic Institute and Hospital fox various stimulating aiiggestiona 
and concrete methodological aids; and to Mr. K, F, Lnrkm, Optician, 
Institute of Ophthalmology, Presbyterian Hospital, New Yoik City, for m- 
vnluable aid in constructing the reversing spectacles. 
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responses, and various orders of conditioned leaclions jis Ki resist 
careful analysis in. tlie normal adult liiini<iii siiltjctt. 

For this reason, othei niipiOticUes have been Report has 

fiequently been made to the use oi other than naimatl tululi Iniinan 
subjects, le., to infiahiininn animnb, human infants human snh^ 
jects ieared in widelv different ciiltuics, jisttliopiUlidhi^iiiil }iiiin»iri 
subjects, subjects suffermR ftom pcrniaiicnt ceiuial ni pcrijilirr.il 
awsvtovxwco-physrologicaL defect*^, subject*! wlm have iecn^'cr<*fl fidin 
congenital sensory deficiency, or those who have rcccive<l ^ucctNvful 
tlierapy in ca‘>cs of scnsoiv defects, An even more fnntfiil approach, 
however, has been the experimental production of tempi>niry *ih- 
noirnalities in the senhoii-inotor bclmvioi 0 / iiorniiil 
subjects, yielding data from uiiinediatc as well ns from puilonp^ed 
tempoimy sensory dSsonentation, both wdicn j^uch disorient,uiun 
pifmaiily intra-sensory 01 limited to a single modnlitv, and wluui it 
IS inter-sensory and scnsori-motoi, Foi a complete suinmnr^ (if lhes(* 
vanous approaches, the reacicj is rcfcircd to Can (7), Kwerr (9, 
10, 11), and Foley (15), 


B, Historical Background 

The purpose of the present mvcstigatioii \m to detcimino eviuMi- 
mentally the effect of inveited retinal stimulation upon spatiiilh 
coordinated behavior, when complete retinal inverMon is present in 
all visual stJmuhttion over an extended pciiod of time, Befnic pro¬ 
ceeding to the present experiment, let us briefly indicate llic niou* 
relevant previous investigations which serve as n hackguiuiul {<n 
the derivation of the immediate problem, We sliall cnnsuler only 
experiments limited to the visual modality,^ and we slinll mhitiarily 
exclude as irrelevant those Investigations dealing with congcmtally 
blind subjects, monoculnrly 01 binociiUrly blindfolded subjects, nitd 
subjects born blind but subsequently recovering vision hv an opera¬ 
tion for the lemoval of congenital cataracts. In fact, almost all of 
tlie investigations to be repoitcd have cmploved a refj active devjLO 
(prisms, mirror) either to conect dlsturbanccb in space locair/atioii 


wwl! attention is called to similar cxpciirnciUH in auduidii, in 

which pseudophones, sound rcfleclois, and eleciric iiiicropliontH li,no hem 
used to produce biaanr^l ti ansposition of sound C’f. 'riKimiwnn / ini 
Urbantscfiuch (41), Von Hornbosiel niid 'Werlhclnicr (t3) Willes Iniilis 
and Pearce (47), and Yonog (52, 53, 54), ^ 
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in cases of visual defects or to produce cxpcruiientallv some foim of 
\isiial (listoitum oi oculo-motor disoiicntation 

Scvcinl mvcstigatois, such as Hartridge (18), Landholt (24), 
vStevens (32), and Swanky (39) have icpoitcd attempts to coiicct 
stiabnmus by means of hygienic, oithoptic, suiplcal, and icfracdvc 
techiiKiucs. In attempts to coiicct disturbances in space localiza¬ 
tion in hfjnifntym homiauQfitic patients, thcie has likewise developed 
a piactical lliciapv which makes use of icflccting piisms or muiois 
to icplcnisli tlie eves with the iieccssaiv stimulation foi noimal 
ocular *ictivity Attempts have been made to reflect the visual fielcl> 
which in hemianopsia falls upon tlic blind aica, so that it ajrain falls 
upon the noimal visual region Pciliaps tlic first of such attempts 
to collect distuibances in orientation by the use of piisms was made 
by Ucst (1), similai techniques being employed by Biaiinbcinveig 
(4), Igeisheimci (22), and Sticbcl (38), 

Best (1) picpaicd piism-spcctacics which reflected the visual field 
lO*" towaid the blind side, Thus objects, which would fall 5* 
into the blind nica, wcic focused upon the normal visual area Al¬ 
though Best docs not lepoit complete fusion of the piismatically 
piojccted field with the noimal field, he does icpoit an essential 
impiovcmeiU in oiientation as a result of wcanng these spectacles 
by one of Ins hciiiianoptic patients, 

A vSiinilai technique is leportcd by Strcbcl (38), who placed 
a 7“ pi ism, which deflected the field 3,5'^, before the eyes of an 
hcinianoptic patient. Strebcl likewise found an iinpioveincnt in oculo¬ 
motor adaptation aftri piolongcd use of the spectacles He concludes 
that the optical effect of tlic deviated visual field is accompanied 
bv a inotoi-vSCt leaction, the two being mutually compensatey in the 
ichaimoniyation of the conflicting scnsoiy guidance winch the spec¬ 
tacles at fiist produce As Ewcit (11) has pointed out, this view is 
in agicement with Ins inteipretation of re-orientation (9) 

Biaunschwcig (4) employed pi ism-spectacles identical with those 
of Stiehc‘1 (38), and vciiiied the lattcr^s results Biaunschwcig is of 
the opinion that the helpful cftcct of such piisin-spcctaclcs in achiev¬ 
ing ic-oiicntation is in pait a function of icduccd fatigue coniiiigcnt 
upon dccicascd extcnsilv of the blind aica. 

Igcislicimci (22) subsequently intioduccd muloi-spectacles winch, 
by means of muloi-piisms, leflcctcd the cntiic visual field falling 
upon the blind aica of total homonym hemianopsia so as to focus 
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it i^pon the noimal retmal aica The reflected visual fjehl. 
jected*^ in accoidnnce with the laws of bi-rctinal inversion, thus 
hannonizea and overlapped with the couespoivdw^ visual field of the 
other eye, icsultiiig in two non-idcntJcal visual fields which h.ul to 
be coordinated with practice. Rehaimonizalion would thus lonstst 
of an. altered transposition of retinal points in the pn^nvaiictdly 
stimulated eye in sucli a fashion that the two spatial fields would 
become congruous. Although complete congruity was not achieved, 
Igersheimer reports great improvement in localization with practice, 
both for normal and hemlanoptic subjects wearing sucli niiriot- 
spectacles over a period of time. 

The theoretical implications of such ic-micntation as a result uf 
wearing prism- and mirror^spectaclcs have been discussed by Kwert 
(11), Metzger (26), and Wilbiand and Saengcr (46). 

Wundt (51) was perhaps the first psychologist to intraduce ev- 
peuments on distorted vision to test imtivistic theory of siiacc rior- 
ception. He states (Sl» p. 514): 

Let the experimenter hnvc a pflir of prismatic spectacles 
made^ whoie angle of refraction, for ihc purpose of nvojtlmg 
disturbing color eifccls, does not exceed S or 6 degrees. When 
looked at through such a pair of gksBcSi coiUoutb with at might 
lines appear bent, plane aurfnccs arched, and complicaicd 
views- correspondingly distorted, If a person can make np lu^ 
mind to wear such a pair of spectacles cominually, these dis- 
tortiops disappear in u very few days . . , Inasmtich as the 
image on the retina in this case (ue., during distorted vision) 
remains the same, this elimination of the metamorphopsia cuti 
hardly be ascribed to anything else than an adaptation of the 
elements of the retina Co the new condition of vision. 

In an experiment conducted simultaneously at Yale and 'Toronto, 
with similar results, Bott, Brown and Cohen (3) invcstig.Ued 
the educability of binocular motor patterns. 

Prisms were so arranged that the eyes had to diverge vcrticallv 
in order to achieve binocular fusion of a horizontal line on a white 
background. Three threshold values were determined i {a) bicnk 
threshold the angular distance at which fixation was lost the 
fields were moved apait, (Zr) make threshold—the angular distance 
at which fusion was obtained as the fields were moved togctlier, nnii 
(c) seek threshold the anguiai distance at which divergence of tlic 
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eyes was maintained if the fields were moved apart and held sta- 
tionaiy just hevond the point at wJiicli fusion was lost. Practice 
efEects wcie obtained, the absolute values and rates of impiovement 
for the tliicc thresholds ranking in the following ascending order, 
seek, make, bicak. The bicak threshold impiovcd with practice 
slightly in excess of 2“, 

In an cxpeiimcnt on adaptation, aftci-effcct and contiast in the 
perception of cuivcd lines, Gibson (17) likewise employed prisms to 
distort the visual field, with subsequent adaptation to such piismati- 
cally induced nietamoiphopsia. 

The subjects woic a pan of prisms shifting the visual field appioxi- 
matcly 15** to the right. One senes of 8 experiments dealt witli an 
examination of the phenomenal bending of veitical stiaight lines into 
curves convex to the left, the hoiizontal components of the figures 
remaining undistortcd. During an houPs observation “a curved line 
becomes phenomenally less cuived than it was at the beginning of 
the pciiod, and at the end of the period an objectively stiaight line 
will seem curved in the opposite diicction. This fact holds whether 
the curvature is actually in the object, or is induced by the dis¬ 
torting effect of the pi isms," 

Gibson also studied adaptation to prism cuivature with 10-minute 
inspection period, the contiast phenomenon, adaptation to curvatuic 
in kinesthetic peiception, negative after-effect with a bent line in- 
stCiVd of a cuived line, Umitation of the aftei-cffect to the stimulated 
area of the visual field, and tlie transfer of the after-effect to the 
corresponding aiea of the other eye. The results indicated that the 
adaptation effect and the negative after-effect were of the same dcgi ce 
of magnitude, that both simultdneous and successive contrast could 
be demons ti a ted and that both these effects occurred for kinesthetic 
as Avcll as for visual perception. The essential condition for adapta¬ 
tion and after-effect seemed not to be meic curvature of line, but 
depaiture from iectangularit 5 ^ since the phenomena appealed as well 
on fixating an obtuse angle. The negative after-effect of curvature 
(ie,, bending in the opposite direction) was rather closely limited 
to the specific area of the visual field pieviously occupied by the 
stimulus line When a numbci of cuivcd lines were fixated, adapta¬ 
tion and aftei-cffect could be coiicspondingly induced simultaneously 
in different paits of the field. The negative aftci-cffect showed 
itself in the concsponding aica of the othci eye when only one eye 
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had undergone adaptation, the effect being icss in the un-vliniulated 
6yc 

It 1 $ importnjit to note that the c\pcnmcnts of^ Wumlt (SI) and 
Gibson (17) are basically concerned witli atluptalKin U\ imsuuuuMlh 
mdiiced metamorphopsm. This tvpc of icaclaptatioa has hcni tcrnir.l 
mna-snisojy by Ewert (10, I!) ami Foley (IS), snur the ilistorhoii 
effects are piiiuanly himtcd to a single (vibUtil) modality 

Experiincrtts on adaptation to cxpcrimcnt.illy piodnred tiifrt- 
sefis^Qi disorientation have been pcrfoimcd l)v Wnnsler (St)), 
Brown (5), Stratton (33* 34, 35, 36), iMieit (9), ami Peurscin 
(30) Let us btiefly summarize the chief features of each of mkIi 
investigations, beginning with the original work of Stratton. 

Stijitton (40, 41, 42), m 1896-1897, conducted two expnnnieois 
on vision without inversion of tlic retinal image. As subject, lie 
woie a monocular system of 2 doublc-coiivex lenses, wbicli gave a 
field of natural magnification, displaced point to point 180 finm 
its nonnal position, and rcpoitcd to be 45“ in size,* Thu lenses weie 
mounted in a short adjustable tube which was iiv turn mounted in a 
piaster cast which fitted the head snuglv. The left or unsunuihiLcd 
eye was bliadfcildcd. This apparatus was worn coatiiui(nish\ except 
during sleeping houis when the eyes were cniefulU hlimUohiciJ, 
first for thiee days, or 21houis of active visual invcisiun, and llmi 
again for eight da3^s, or 87 waking hours of invcision. Data in the 
tonn of introspective notes wcic iccordcci daily. 

At first there was a general conflict between the immodi.ite msimI 
behavior and old spatial habits. Since there was complete inveisiori 
of the visual field, adaptive responses were inv^iiiably incoirect wlicn 
gmded by vision, and a process of trial and onoi cxplnr.aion uas 
ncceasaiy to discover the location of the abject. Tlicre was no 
inimediftte reconstruction of the new visual onentatiun to agree 
with the arieaUtlon of such other modalities as touch and lu'unnu 
During head and body movements, Stiatton experienced exagger-tted 
movements of objects, lesuiting in giddiness and nausea. Adaptive 


Strattons monocular field, leported to be 45'’ in m/e. douluIcsH 
com,dcrablv smaller. Ewert’s binociila, field (9), acl„med ihe bcM 
technical aid, was approximntclv 34 nnd ihc cornimcil moimndnr lichl 
jn the present cxpcninem (cf nfso 16) was dighily h, cxrcsn of 30" Sti 

nn ids l 0 ii.es. Ewcmi Ii.^h cUcwlwro ( in, 

PP 53S-540) discussed tlic nature ^lul funclmi of the ieiH im il 

for mveision experiments 
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inotoi 1 espouses to visual cues wcie invaiiably wion^ during tlic 
caily pciiods of inveisioii Motoi icsponses to tactual and audi- 
toiy stimuli weic successful when vision was excluded. The gid¬ 
diness and nausea disappcaicd in time, howcvci, and the conflicting 
loc.ill/ang icsponses finally disappcaicd with practice.Wlien the 
lenses wcic icmoved, the newly acqulicd space habits pcisistcd to 
the extent that adaptive inovcnieiits to objects weie again wiong 
when guided by vision, but leadaptation to nonnal ociilo-motor con- 
ditions \M\s quickly achieved. 

Stiatton interprets his lesults in terms of the expciicntial cor¬ 
respondence of local signs, resulting in a rchaiinonization of sense 
data fiom vision and olhci modalities, legaidless of the position 
of the ictmal image. He concludes (35, pp. 475-476): 

Ihe experiment clcaily hliows that an object need nol appeal 
in any particiilai position in the visual field in order to admit 
of n union or identification of the tactual and visual percep¬ 
tions of the object. The visiinl position which any tactual 
cxpeiience suggests* . ♦ is detcimined, not by borne fiinda- 

incntnl and iminutnblL ielation of tactual and viniial “spaces,” 
bvu Uv the meic fact that we have constantly seen 
the object thcic when we have had that pniticidnr toiicli- 


\Stialien’s pnmaiy interest seems to have been in testing various tlieoiies 
of space pcrceplion (cspcnaUy the piojection and eye-movement theories) 
ris well ns in the problem of invcision of the retinal image as related to 
upright vision. Ills introspective data on the Initcr pioblcrn (33, 34, 35, 
36) arc exticincly ambiguous, and have been variously inteipreted by 
diffcicnt wiitciH Some feg, Can (6, 7), Woodwoith (48), etc] have 
contended that complete inti a-sensory ns well as iiitcr-scnsoiy and motor 
adaptalion to inversion would occur with piolonged practice, \vhere.is otheis 
[c.g, Eweit (9, JO, U), Iligginson (19), Woodwoith (49), etc.] have 
antcrpietcd Siiaitoii’s iLsults to indicate impiovcment with practice m intei- 
scnsoii-moloi activity undei conditions of piolonged visual iiivcision, but 
without a change in the intia-sensory cxpeiicnce of inveision othei than 
a dccicase in the ficqucncy of attention to this phenomenon, such a lapse 
of atlentioii cieating an illnsioti of nonnalcv oi scnsoiy re-inversion which, 
howcvei, dlsappeais on closei sciutiiiy of the visual field lluis Wood- 
worth (VS, p, 401), for example, reports that things cventuaily “looked 
light side up again”, whcieas he later (49, p 386), aftci leading some 
of the iviIter's coi I espoiulcnce with Stratton, states that although motoi 
readnpt.il I on was achieved with piactice, “llic field of view still did not 
iippear right side up” C'onfiiciing inter pietations of this pliase of Stialtoii’s 
lesults Will bo found in vaiious elemental> textbooks in gcncinl psychology, 
as \Ncll as in the moic loclinu il tliscussions of Can (7), and Eweit 
(9, 10, 11) Iligginson (19) has leceiuly called attention lo ceitain of these 
difFciences in mterpict ilion of Stiattoii's results 
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experience. , . . The inverted posilSon of Ihc lelinial In, 

therefore, not essential to "upright vision,'* for it nnt 
essential to a hatmoftv hclwcctt touch and sight, which, in 
the final analysis, is the real mcnninE of upright visinii 

Wooster (50), in a study on “certflin fnclors in tlio dcvclDpmcnt 
of a new spatial coordination/' investigated the **relative efficacy of 
the receptors to various sensory modes of reaction, sucl) im 
touch, and hearing, in the building up of n new ‘^pace bnbit^ (SO, 
p, 1). A total of 72 subjects were used in the mnln e\pcrimcntSi 
wearing a system of prismatic lenses which produced an anjittlTtr 
deviation of 21“ in the visual field, The lenses were worn 20 
inmutes each day. The subjects were pcriodkallv tested on a 
specially constructed apparatus which necessitated tire occcution of 
various manual localizing movements both inside anti outsidi? of the 
visual field* Such behavior was observed under conditions in which 
either visual, auditory, or various combinations of these stimuli were 
obtained from a set of buzzers. 

Under these conditions, Wooster found in general a rapid nd.ipta- 
tion to the distortion conditions. There was n gradual and progrc!?- 
sivc tendency to overcome the large Initial errors in local!/at ion. 
No readjustment to the changed visual situation occurred until 
definite reaching movements were made while the eye was fixated on 
the visual object, thus indicating the importance of the motor com* 
ponent in the development of the new spatial reorientation. Sound 
was relatively unimportant in contributing to the formation of the 
new spatial habits, whereas the combined factors of kinestlicsis and 
contact were found to be essential. Visual perception of the amount 
of error served as the most important single sensory factor in the 
development of the new habit. The newly acquired space habit'' 
persisted for a period oi from 1 to 2 years. The new coordination 
WSV& not merely specific to the particular conditions of its formation, 
but persisted when the experimental conditions were changed, indi- 
catuig a general transfer of training Individual diifcrcnccs \vcrc 
found in the extent to which various sensory factors contributed 
to the formation of the new spatial coordination. It was concluded 
that the new coordination was founded on a purely sensori-motor 
basis Wooster stating (50, p. 91); "The process of forming the 
new habit.seems to consist largely in the association of visual ami 
tactual stimuli with kinesthetic stimuli involved in the localriiriK 
movements ” 
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Brown (5) investigated the perception of depth with disoriented 
vision, endeavoring to dcteimine whether depth perception is an 
acquirable function. His apparatus for visual disorientation con¬ 
sisted of a pair of goggles containing nght-angle prisms wl\ich wcie 
fixed in tubes. The prisms could be lotatcd, thus permitting of any 
degree of disoiientation up to SbO"* or complete inveision. The 
visual field was 10“ in diameter, The effects of periodic (noii- 
coiitinuous) disorientation at 75“ were studied in detail with four 
subjects, and at certain other angular disorientations less fully with 
another subject. Disoiientation was continuous witli only one 
subject, in wliich case the goggles, displacing the visual field 75 
were worn continuously, except for short rests and during sleep, for 
SIX days. Introspective reports were obtained periodically from the 
latter subject. The other four subjects wore the goggles wlien 
pci forming certain manual-visual cxcicises, mcluding reactions on 
a depth re-cducation apparatus, steadiness tests, star-blanks for pencil 
drawing, and pursuit pendulum. Limens of depth perception were 
obtained under a variety of disorientation conditions before and after 
practice, 

It was concluded (5, p. 14+) tlmt disorientation of the binocular 
visual field decreases the ability to perceive immediate depth as 
judged by perceptual limens and by overt performance. The loss 
of depth varied directly with tlic amount of disorientation. Practice 
appealed to improve depth perception under distortion conditions^ 
but the evidence was not conclusive. Individual differences were 
found, both in the amount of loss and of recovery of depth with dis- 
oiicntation. Both intiospectivc and objective evidence indicated that 
adaptation to the cxpeiiencc of visual disorientation increased con¬ 
tinuously as a icsult of practice. 

Undoubtedly the most extensive and best contiolled experiment 
on the effect of inverted retinal stimulation was that conducted by 
Ewert (9) and published in 1930. The inversion apparatus con¬ 
sisted of a pail of threaded (adjustable) tubes, supported in front 
of the eyes by a light head-frame, each tube containing three lenses 
which lotatcd the visual field 180“. Inversion was obtained by 
viewing with a ricgtitivc eyepiece lens system the image formed 
by a chromatic objective lens of 51 mm, focus. The monocular 
field of view was estimated at 31“, and the binocular field at 
appioximately 34.5“. The entire framework of the apparatus, in- 
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eluding the head gem, was made of aluminum, the complete .tpparntus 
weighing 6j4 ounces. Extraneous light was shut off by iiumos of 
a black velvet mask Three subjects wore the apparatus with<mt 
the lenses during preiimiimry experiments of 19, 14, ami 10 days 
duration, respectively, and then for H coiibcculivc dins tiJ Msual 
inversion, during \vhicli time systematic aiul detailed study made 
of disturbances in tactual, auditory, and visual localixatiou Uv uwaus 
of a daily batteiy of objective tests. The icsulis arc repmted 
separatelv according to stimulus modality* 

Tactual hednatwn was studied in an area, 7x6 cm , ^h.lvell 
and marked off on the hand, the subject being jnstnicted to touch 
the point stimulated by JE*s pencil. Whereas iioimal vision iMLieuscd 
the accuracy of tactual localization, inverted vision dccieascd the 
accuracy and brought about complete inverMon of the diiectiunal 
tendency in the errors of localization. Although inverted vi<;irjJi was 
a ^'distraction'* to normal localization, with practice the sulijrci 
learned to point to the visible area which corresponded to the actual 
spot touched There was no evidence that the tactual aica woultl 
shift to the disoriented visual spot. RctinaUmcitor hnbii-* were 
reorganized so as to conform to the old touch and the new \isui(u 
Learning was of the trial and error type witli pfradual clinifiuitiou 
of errors, and was facilitated by instiuction and kno\vlcilj 4 c, Upun 
removal of the lenses, 2 of the 3 subjects experienced intcrfcroiice 
effects. 

Auditory localizattoti was studied by verbal or manual Incali/.iiii; 
responses to a buzzer stimulus presented on one of sixteen 0-incli 
squares directly in front of the subject in the binocular field, Witli 
eyes closed,, sound localizations were not disturbed by the coordina¬ 
tions established during iiwened vision. There was no tendency for 
the purely auditory localizations to swing into line u ith the new 
visual space localizations. With eyes open, an incongruity between 
visual and auditory localizations was experienced, vision being n 
^Vowerful distraction** to sound localization. Thcic were displace¬ 
ments of the phantom both acioss the median .ind hoii/ontal planes 
for all subj'ects. With instruction to “localize the sound/* inverted 
vision ceased to be an effective distraction, and noiinal auditory local¬ 
izations resulted. Thus visual dominance was not an ineviiaMn 
result of visual-ftiulitory disorientation; instruction or Auf^juhv ums 
important. When the buzzoi was presented behind a clotli ^cietn, 
localizatioas were unreliable aiwl sbowed niaikctJ intliviiUinl tWRcr- 
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ences. Ewert attributes the diffculty to a conflict m bodily move¬ 
ment tendencies. To control *‘knowledge,” two biizzcis weie pre¬ 
sented simultaneously, one buzzer coiiesponding to the actual posi¬ 
tion of the souice in normal space and the othci to its appaient 
position in inveited space. Under these conditions, localization was 
about the same preceding, during, and following disoiientation The 
results tlius indicate that without visual distraction sound localiza¬ 
tion is 1 datively accuiatc, Thcic vras p.o tiansfei effect from pre¬ 
vious situations in which vision was a distiaction When the two 
buzzcis were placed m asymmetrical positions, vision greatly dls- 
tuibed sound localizations, 

V!s7id localizaiton was studied by piesentmg a stimulus object 
in the visual field Pointing localizations with the fingei indicated 
an initial intcifeience eflfect, which was overcome by the twelfth 
day of practice. Pointing localizations of the foot to squares maikcd 
off on tlie flooi indicated siinilai disturbance effects which weie 
collected by 13 days of practice Card soiting also sliowcd an initial 
inteifercnce effect with disoriented vision. In all these cases piac- 
ticc reduced the disturbance, the rcadaptation curves being typical 
of motoi learning Among other visual results was the appearance, 
immediately upon assuming and immediately after diboiientation, of 
a "swimming illusion”—the subjects behaving as thoiigli tire move¬ 
ments of visual stimuli were abnormally lapid. Special experiments 
indicated the picscnce of a pscudoscopic effect in distance estimation. 
There was no significant tiansfcience of localizing ability in the 
inveitcd visual field to such ability outside of the inverted field. 

In a inoic lecent and unpublished study,Pcteison (30) lepcated 
Stratton^s experiments with himself as subject, He wore the inver¬ 
sion appaiatus pieviously used by Ewcit (9) and followed be¬ 
havior routine identical with that of Stiatton (33, 35) The appa¬ 
ratus was woin "about thice times as long as Stiatton woie his” 
[cf Ewert (10, p 527)], and negative results similai to those 
of Eweit weie obtained 

C, The Present Experiment 

A critical suivey of the litexatiue on distoited vision shows con- 
sidciablc divcisity of interpietatioii of cxpciimciual icsults. TJiese 
cliflcrcnces may be cxph'iined in part, as Ewert (10) points out. 


^Published poalliiimouslY siibscqucnl: to acLcptance of the picscnt manu¬ 
script for publication 
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on the ba^is of the failure of previous writcis to JistinRuish liet«een 
intra-sensory distortion effects, or adaptation to pvisinatic.illv in¬ 
duced metamorphopsia, and mtcr-sciisoii-motor .idaptatimi It is to 
this second type of interfcr^oce and adaptation that ilie pnuiloni of 
upright vision belongs. Ewert (10, pp. 543-544) has nuiinliiincd 
that 

A confusion of the two types lins led to ihc belief tiint con- 
tiikUQvis practWe \ 70 vild wUlmntcly result Ui complete ndnptalion 
so that objects in the visual field would again be seen as 
upright with reference to the body. However, It hna been 
shown that the “feeling of normalcy** In the visual field follow¬ 
ing a period of continuous inversion, is merely on Illusion 
resulting from a lapse of altention to the experience of itwer- 
Sion The illusion la further attributable to (he fact thnt the 
pattern of a seen object is not altered by the inverting lenses. 

Higginson (^9) ha$ recently pointed out tlic various interpreta¬ 
tions of lesults on visual inversion, and has shown tltat such difter- 
ences are even to be found in various elementary textbooks. Many 
of these differences arc doubtless due to the uncertauUy and am¬ 
biguity of Stratton^s introspective rcpoits, to his strong cinpliasis 
on mental attitudes, to the lack of quantitative data, and to tlio 
tangle of fact and theory. Indeed it is difficult to know just what 
Stratton did actually find. Ewert (9, p. 187) has also pointed out 
that Stratton, in taking notes each day, relied upon previous 
kinaestlietic-motor habits to guide his pencil and thus kept on icin- 
stating old habits 

Ewert’s jiesults (9), however, as well as the subsequent unpub¬ 
lished results of Peterson (30), are not free from speculative criti¬ 
cism, Bills (2, p. 128) has pointed out that Ewert^s experiment was 
limited to the laboratory situation, with no opportunity for intimate 
reaction with the environment as in Stiatton’s experiment. More¬ 
over, Ewert imposed auditory localization tests on the subject, whicli 
would tend to disrupt the unity of visual and auditory experience. 
If Localizing reactions ^re conditioned to language behavior, furtbci- 
more, as Evi^erts own work has shown, it would seem that lin¬ 
guistic cues, unaltered during visual inversion, might seivc to rein¬ 
state previous spatial orientation, especially in a sophisticaled subject. 
There is also, of course, the possibility that the experiment was not 
continued long enough for complete sensori-motor teadaptation to 
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take place, or that the oiiginal conditioned oiientation was so basic 
that lecondltioning to new cues was viitually impossible Finally, 
it should be pointed out that in any case, rcgaidlcss of the cinpiiical 
01 iion-cmpirical nature of perceptual space^ theie is a need for 
knowledge of basic mechanisms if scientific formulation is to be 
achieved 

The picscnt experiment repiesents an attempt to combine certain 
of the approaches described elsewhere (Foley, 15) by applying a 
diiect experimental method, similai to that of Stiatton (33, 34, 35), 
Blown (5), Wooster (50), Eweit (9), and Petcison (30), to an 
animal subject The disadvantage of such an experiment is that 
the subject’s verbal repoit is lacking, but it should Be noted that 
this may actually piove advantageous, since the subject is unso¬ 
phisticated and hence docs not anticipate, Ewert’s statement (10, 
p, 522) that animal data ‘Vicld only mfeieutial information for 
human oiientation*^ betrays an anthropomorphic lathei than basic 
scientific interest [cf, Foley (13)] The animal set-up has certain 
additional advantages which may be capitali 2 ;cd m future work. 
Visual inversion could be begun at biith* and could, with piopcr 
facilities, be continued indefinitely. Stimulational factois in the 
rcactlonal biography of the subject could be far more rigidly con¬ 
trolled than in the human experiment Nor should we omit the 
possibility of investigating physiological correlates by means of sur¬ 
gical techniques. 

The present experiment, although designed to secure data on 
sensori-motor leadaptation to inveited vision, was in pait a pre¬ 
liminary expeliment to test the feasibility of such work on the animal 
subject Could the vaiioiis practical obstacles associated with the 
foiced wearing of rcveising lenses In animals such as the monkey 
be overcome? In so fai as the expeiiment was caiiied to successful 
completion, this question can be answered in the affirmative. 

1. The Subject 

The subject in the present investigation was an adult female ihesus 
monkey {Macaca innlatta)^ a nicmbei of the primate colony at the 
Columbia Laboiatoiy of Compaiative Psychology in New Yoik 
City. The animal was puichased fiom a New Yoik animal dealer 
and ailived at the Laboratories in December, 1930. At the time 
of pm chase she was immature (preadolesccnt), hei nge being csti- 
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mated at almost four years* Most of the data in tlir prescjit expert 
merit were obtained during June, 1936, when the subject xvns 
approximately nine years old. The animal was houscil throughout 
the year in the primate quarters of the Laboratory, fed sictouling 
to the standardised Columbia Dictaiy and Feeding SLhrdiilu for 
Monkeys [cf Foley (12, p. 53)], and exercised daily in the nmwa)^, 
receiving a period of Sunlamp stimulation each inonuiigi She ic** 
manied vvgotows and healthy throughout. 

When first obtained in 1930, the animal shoneJ no signs of foiitior 
handling. She was subjected to the standardised dilapt.ltion inutnic 
in use at the Laboratory, and subsequently scived as a subject in 
experiments on the Jenkins problem box, delayed icnction, motivn- 
tion (by means of the Columbia obstruction method), imitation, 
brightness discrimination, and brightness constancy—the latter two 
experiments using a modification of the ycrkes‘3Vatsori discrimina¬ 
tion appaiatus. The subject was thus exceedingly docile and 
tractable, an essential requirement in the present experiment, 

The selection of the rhesus monkey {Macaca muhtia) for such 
an experiment was determined in part by its availability and riflaplii- 
bility to laboratory routine and in part by its morphologic, a I ilnu- 
acteristics, the gross anatomy and physiological funciion of ihr 
macaque eye being very similar to those of the human, 

2t Apparatus a}id Procedia e 

The optical syr^em used to achieve inversion was similar to tiv.tt 
used by Ewert (9), which represented technical iinjirovcments upon 
the app.yatus originally employed by Stiatton (33, 35) far pio- 
longed inversion experiments. The system consisted c>sscntialh» of 
a pair of inverting unit magnification telescopic spectacle^. '^Flic 
lenses were mounted in aluminum tubes 20 mm. in dinmctcr, the 
tubes being threaded securely into the brass bushings of an a I uni inn in 
mask, hammered to conform preciselj' to the contours of the animal*s 
face Breathing was unobstructed. The mask was held in place 
by a leather lieadgear fastened with straps and surgical adhesive, 
so that no light could reach the eyes except through the lenses. In 
order to accustom the animal to the ninsk and in order to be certain 
that the behavior during actual inversion could in no wav hv 
attributed to the mere presence of the mask and suppoiting lieadgiMr, 
a pair of empty aluminum tubes was made which could be inserted 
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in the mask m place of the lenses These tubes, comparable in 
length and diameter to those containing the Icnsesj were so dia- 
phiagmcd as to give a visual field identical in size witli that obtain^ 
ing under conditions of inveision 

The question of weight being of consldciablc impoitancc, the 
telescope and blank tubes, as well as the mask itself, weic con- 
stiucted of aluminum, being made as thin as possible consistent 
with the requisite sturdiness. Biass bushings weic impciativc, since 
the activity of the animal in its effoits to dislodge the headgear 
lequiied an unusually sturdy mounting The total length of the 
tubes was 75 mm , so that a sudden tuin of the animars head 
when near the floor or any solid object would have loosened the 
tubes unless they were substantially mounted The entire apparatus, 
including the headgear, weighed 130 grams 

A major mechanical problem was the very narrow interpupillaiy 
distance of the monkey as well as the difficulty in measuring it 
accurately, since the animal repeatedly fixated on the ruler used 
for measuring rather than on a remote fixation point, The required 
PD was found, after checking over a series of measurements, to 
be 28 mm. The fixation distance, determined from the reach of 
the animal in grasping and manipulating objects, was fixed at 16 
inches. The extremely narrow PD togcthei with tlie need for 
convergence at the selected distance lequiicd that the telescope tubes 
be set very close together at their distal end and that the diamctei 
of the eye lens m each tube be made very small to clear the nose. 

The optical system used for inversion was a simple nstionomical 
telescope, consisting of an objective of 21.8 mm E F, and 21 0 mm. 
diameter, togctliei with the optics of a Kellner eyepiece which 
consist of a biconvex field lens of 26.2 E F and 17 0 mm. diameter 
and an eye lens in the form of an achromatic doublet of 9 0 mm. 
E F, and 10.0 mm diametci. The two lenses of the ocular were 
mounted with an overall separation of 33 0 mm. and since this is a 
positive eyepiece with its focal plane lying some millimeters m front 
of the field lens, the latter is separated fiom the objective by tins 
distance plus the E,F, distance of the latter, or appioximatcly 42 
mill when focused foi tlic required distance of 16 inches, A sliglit 
saving in total length could have been made by the use of a negative 
E,P, of the Huyghcnian type, but the achromatic and orllioscopic 
performance and somewhat laigei field of tlic Kellner were con- 
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sidered as more than compensating advantages. 1 lie total Icngtii of 
the telescope was approximately 75 mm 

The oculiir was mounted as <i unit in n scpfifsTtc tube which wfis 
threaded to the objective tube with a long fine thread for focusing. 
Each telescope was prefocused and lined up foi convergence in lived 
form, since no provision for varying object distances was fc.isilile. 
The computed value of the width of field for each tclc'^cope nyas 
slightly in excess of 30*, and after assembly the observed field foi 
the human eye was found to be approximately 11 inches in a plane 
at 16 inches distance; binocularly this would give a field somewhat 
larger. The computed magnification was unity and this again 
checked almost exactly at the required distance. Inversion of the 
image is, of course, a characteristic of this type of telescope, so that 
so far as could be determined all requirements weic fulfilled both 
from theoretical needs and practical tests. 

No data could be obtained on the optical constants of the eye 
of this type of monkey. Gross observation of specimens, hoivevcr, 
revealed the eyeball to be somewhat sniallci than that of man, 
although the difference is slight. Fortunately no great ciror is 
likely in setting up with the human eye a telescope for vise by the 
monkey, since emergent rays at the ocular are nearly ]).irallcl, i.c., 
objects seen through the telescope are seen ns if at infinity. I'hu 
best, and in fact the only check on the results obtained by the monkey, 
must come from the reactions of the latter to visual stimuli. 

Certain characlet kites of such inversion lenses miglii be men¬ 
tioned at this point. The visual field is distorted 180' in both 
vertical and horizontal dimensions. Eye-body movements, with rcfei- 
ence to an external object, arc thus affected in all directions, and 
the total visual pattern is involved in all localizations. Ocularly- 
induced eye movements with reference to the perceived object arc 
reversed, resulting in an antagonism or interference between these 
and eye movements evoked thiough the vestibular median ism, 
through excitation of bodily muscles, and voliintarily—through vci- 
bal or conceptual conditioning, which arc initiated as in noimal 
vision. There is no structural disruption of the pattern of .i hccn 
object, the intrinsic spatial pattcin characteristics of a pnceivcd 
object retain their relative properties. Finally, it should he noted 
that since perception of locality, distance, and depth aic Lii^dy 
dependent upon convergence, accommodation, retinal (l[^piUlty, .md 
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othei psycho-physiological factors, consideiable inteifeience in spatial 
oiientatlon will lesnlt, since during lentlcuLii inversion a number 
of these factors ate reversed. Thus, for example, the lenses pio- 
duce a pseudoscopic effect, near objects appearing distant, and vice 
versa. ' 

P) e[imina7y expe) ime^iiation was begun in Novcmbci, 193+, when 
the subject was first placed in the new type of icstiaining appaiatiis 
which had been especially devised for the experiment Other tenta* 
tivc methods for pi eventing the animal from loosening the mask 
and lens system, such as the use of a padded cage, gloves, etc, had 
piovcd impracticable. This apparatus, which has been described 
in detail ekewheie (14), was designed to retain the monlcey in as 
near normal or “sitting'* position as possible, and consisted of two 
essential parts: (rt) a chair, with restraining devices foi the body 
and lower extremities, and (b) a head-holder, designed to keep 
the head rigid and motionless The latter was so constructed that 
when the aic encasing the licad was leleasccl, tlie head, held only 
by the encircling neck iing, was fice to rotate fioin side to side. 
In fact, the entne rcstiaining apparatus could be adjusted to allow 
vaiious types and degrees of movement. 

Wiien the subject had become adapted to the restraining appa- 
latus and when all tiaces of tonic immobility had disappeared (cf. 
16), a training series was instituted, involving the use of a specially 
designed discrimination apparatus which, it was hoped, might yield 
objective data regarding the perceived location of a stimulus object 
in tile visual field The apparatus, which need not be described here 
in detail, consisted essentially of a black panel containing eight 
Stimulus lights and corresponding food-stall apertures, spaced along 
tlie vertical, horizontal, and two oblique meridians at maximal dis¬ 
tances apart but yet within the subject’s lenticular field A cential 
fixation point was lighted continually. The entire panel was set 
in giooves so that it could be moved away fiom the subject, the 
appropriate randomly selected box baited and its respective light- 
aperture illuminated, and the panel moved up again to witiim 16 
inches of the subject incident to a reaching response for the food. By 
January, 1935, the light-food association was well establislied, the 
subject almost invariably reaching for food from the lighted one of 
the eight food-stall apcrtiues.^ This training was continued until 

°Othcr clatn avnilabic, in addition to tlic ducction and degree of eiror, 
included reaction time and hand employed in reaching 
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February, 1935, when it was chscontiiiucd until June I, 1936, at 
which time it was icsumcd anil continued d^uly until the lenses 

were placed on the subject at 2;00 P on June 23, 1936. I he sub¬ 

ject, emotionally disturbed, then refused completely to react in the 
apparatus* Observations were made in the foini of detailed pioiocuh 
and by ctneftMogi itphy\ 

The reversing lenses weie placed on the subject at P.^t. 

June 27, 1936, and were worn continually foi a pciiod of exactly 

seven days, or 168 hours. The subject Avas at fiist nccessaiily 

icstrained in the special chair and hcnd^'iioldcr, being removed for 
periods of massage, exercise, and observation. The restraint was 
decreased as the monkey became adapted to the situation, the aim 
alwa 5 'S being to allow the animal a maximum of freedom and move¬ 
ment Avithout too great a risk of displacing or damaging the lenses. 
Although the chair was used throughout the expciiment, only the 
waist-band was necessaiily employed at times during tlic l.itci days 
of inversion, the arm and leg bands being loosely attached at night so 
that the extremities were free to move altlioiigli pi even ted from 
reaching the lenses. 

Protocol notations on general spontaneous behavior were taken 
at half-hour mteivals from 7.00 a.m. until inidniglu. 'L'hesc were 
supplemented by data gathered during the periods of exercise and of 
experimental observation, showing postural and locomotoi bcliavior, 
reaching responses to food and to other objects presented in various 
portions of the visual field, auditory ^'localia^ing'* rc'^ponscs, sensori¬ 
motor coordination, etc. Certain of the more pronounced reactions 
were recorded cmematographically both lor normal speed and slow 
motion projection. 

The lenses were lemoved at 2:00 p.m., June 30, 1936, and similar 
observations were made during the post-inversion pciiod. 


3. Results 


The results can best be presented by briefly summaiizing the < 5 lg- 
nificant protocol notations for each of the eight days of lenticular*^ 
inversion and for the Immediately succeeding post-inversion peiiod. 
u First Dag: Tuesday, June 23, 1936. The imnicdiaic effect 


stated, the actual duration of the period of Inversion wnn 
vroiocoh, ho^vcvcr a e rcU I5 Vu term 
of the eight calendar days over which this Period cictcndc l 
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of vW iiweiston was to ehcit a marked tome immobility (cf. 16), 
The animal became purely passive, assuming a lient-ovci posture, 
with head drooped forward and muscles in a state of tonic coivtriic- 
tion During such time, oveit response to stimulation was ilifficult 
to elicit; in older to evoke such a response it was necessary to in¬ 
crease considciably the intensity of the stimulus At inicivals of 
approxicxuttely 3-4 minutes^ she would sctuniu about, raise Iici head, 
and bcemingly look around, these squirmings being immediately fnl^ 
lowed by another inactive period of similar duration* Figures 1, 2, 
and 3 illustrate this tonic imniobihty at various Stages during the 
period of lenticular inversion, 

During such periods the subject showed a marked thigmotropisin— 
a tendency to push against the substratum with the trunk or extremi¬ 
ties and a tendency to grasp something with the hands or feet, such 
as parts of the rcstramlng chair, lens tubes, hands or arms nf tlic 
experimenter, or—if nothing was available—grasping one foot witli 
the other. 

When in such a state of tonic immobility, the animal would alln\>' 
food to be placed between her lips, but would make no effort to cliow 
or swallow. Her jaws were firmly closed, and bits of even the pre¬ 
ferred foods (raisin, apple, peanuts, banana) would tlius remain 
protrudmg from her mouth for long periods of time, eventually 
falling to the floor when the more or less periodic squirming move¬ 
ments occurred. At 4:30 p.m, she was finally induced to cat four 
small pieces of orange, placed directly in her mouth by tlic experi¬ 
menter, although she would not reach for them, nor ^\oiild s)ic 
transfer them to her mouth if placed in her hand. 

When placed in sitting posture on the floor, she would bend her 
trunk and head forward, the tips of the lenses almost touching the 
floor between her legs When moved about by the cxperimcntci, 
who held her by the arms behind her back, she would Avnlk forward 
without resistance, but objected vigorously to walking backwaids. 
The animal doubtless had her cyei^ closed a large part of tlic time 
^ duiing this early period, and it was evident that when forced to walk 
on her hind feet she was relying on pieviously established sensori- 
ruotor coordinations. When placed on a high stool, for example, 
she stepped off without hesitation, nnd Imd to be caught by the 
experimenter. 

When being transferreil to the Primate Laboratory, shonly after 
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the lenses had been put in place, the subject made lepeated efforts, 
at intervals, to fiee heisclf, always pushing with her hind legs, 
stiffening and stiniglitcning out her body, and attempting to lunge 
forwaid and upward. The last-named tendency was so strong that 
she would pi css her head and upper back against the top of the tians- 
fcL cage and keep pushing* 

The above findings was confirmed later in the day, when, after 
15-20 minutes of forced exercise, she voluntarily raised up on her 
liind legs and walked foiward, but became unbalanced and resumed 
lier ciiaiacteristic tonic, immobile posture* At times she also showed 
a tendency to jump up into the air On one occasion, when partially 
released while on the flooi, she staitcd to turn over sideways. 

Breathing was usually regular, but shallow, If suddenly spoken 
to or othciwisc auditoiily stimulated, she would giimace and utter 
a sharp guttural bark; otheiwise there was no vocalization. There 
was no nausea whatsoever, in maikcd contiast to the previous results 
of Stiatton, Ewert, and Peterson on human subjects® 

b* Second Day.' Wednesday, June 24, 1936, Tonic immobilitv 
persisted, the animal spending most of her time in the chaiactcnstic 
stooped posture, with trunk leaning forward, hind legs drawn up 
close to tlic body, and head bent forward and partially resting on 
the knees, At 10:00 a.m* she ate bread, conveying it to her moutli 
if it weic placed in her hand It was stored in the cheek pouclies. 
At 12:30 p.M. a definite incoordination of arm and leg movements 
was noticed, indicating that the animal was opening her eyes and 
beginning to respond to tlie new visual cues with consequent inter¬ 
ference cffccLs, Walking behavior was asyneigic. After such an 
incooidinated attempt, she would refuse to walk at all; and would 
squat on tj?e floor, with toes outstretched and legs far apart. 

At times, while sitting on the floor, the subject would cock 
her head to one side and try to turn over. During periods of 
forced walking, she would frequently jump up and throw her feet 


®The fniluic of the monkey to show nausea under conditions of prolonged 
lenticular inversion offers a problem for futuic work The vestibuini 
mechanism does not geem to differ markedly from that of man, and hence 
a fruitful hypothesis might attiibutc the lack of nausea to the more fre¬ 
quent climbing and jumping behavior of the monkey m its everyday life, 
with pciiods in which the nnimnl is liteialiy upside down In fact this 
hypothesis is not iiielcvant to the gencml piobicni of readaptation to 
experimentally produced visual inversion 
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upwfil'cl and outward, also indicating that the icvcisal was taking 

effect. , . , 1 1 I 

At 8.00 PM,, when biead was held in the visu.il iiekl ,ippio\i- 

mately 12-16 inches from hei eyes, slie reached out iier hmul, and nn 
failing to reach and grasp it, became citiotiunaily upset ami siiugglt'd 
to remove the lenses and to get free. When Incvul was ludd nucsulc 
of the visual field, for olfactory contiol, no positive leacticm ikk unml. 

At 8.30 P M , when raisins wcie used, she reached m the oppcisuc 
side to that of presentation. These results were ubtniiicd on !2 
consecutive triuls, both when light and left hands were used (luit 
singly) and for all stimulus positions iii the fields She also under- 
reached the incentive, her hand closing on au nearci than and to the 
opposite side of the incentive, The subject was rcwaulctl on eaLh 
trial, the raisin being placed in her mouth if siic failed to 
pensate” for the oiiginal discrepancy and reach the food liv a senes 
of trial and cirot movements. A second series of 12 trials, using 
banana as the incentive, showed the same i evens,il of localiv.ntiiin. Trc- 
quently she compensated after her hand was in the visu.d field '.dung 
with the stimulus, i.e., she moved her hand, randoiuly .it first, hut 
later guided by visual cues, until it reached the slinudua. This 
compensation became more and iiioic ficqucnt. l‘hc cirors of 
undcr-re aching, over-r caching, and Intel al i ever sal me illusttAU'd in 
Figures ?, 8, and 9, 

At 9'.00 PM she refused to walk fovwatd voUmutily (cf. Fut¬ 
ure 4), and when forcibly “swung” or pushed forwaid (H Imlditig 
her two arms behind her back), she spread out her legs and toes, 
stiffened her body, and tried to stop. In contrast, she “u-dked" 
backwaids readily and at tunes voluntarily (cf., Figme 5). 'I'hc 
above behavior was not so pionoiinced if she was not looking at the 
Root, i e,, the act of looking down nt the floor and at Ium feet 
seemed to facilitate backward walking and to inhibit forward loco¬ 
motion When placed on a high stool, instead of stepping oft inad¬ 
vertently, as on the first day, she hesitated on tlic edpic, ,uul then 
very deliberately put her head down and started to pet off lio.nl 
first She was almost peipendicular Avhen hei feet left the sund, 
and had to be caught by the expciimcnter. 

When held in a rough standing position by the outsti etched a nils, 
she often attempted to turn over. She would "pusli off” wUll licr 
hmd legs, tlirow them outward and upwaid, and throw her hcjul 
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forward and downwaid. At otlidi times she would leap m the air, as 
she had done dining the fust day of visual mvcision No nausea was 
ohseived 

c. Thn d Day, Thuisday, June 25, 1936. The subject contuiucd to 
show tome innnobility caused by icnticiilai invcision, as evidenced by 
stooped tonic postuic even when not icstrained. Spasmodic or 

nervous” jciks fiequently appealed—rapid twitch mgs of the cntiie 
body musculatuic. The thigmotiopism was also stiong, e.g, slic 
was on one occasion found sitting with one foot grasping the other 
and with the latter giaspiiig a loose coid from the expeiimental 
chan, 

Duiing cxeicise, the same incooidination of bodily movements 
was noticed, Fouvaid walking continued to be inhibited, whereas 
backward movement was not (cf , Figvues 4 and 5) The tendencies 
to jump and to tiiin over weie also evidenced Bi-manual cobidina- 
tion, in the sense of simultaneous coopciation of the two hands in 
manipulating objects, showed a maiked interfeiencc effect, The 
subject seemed better able to compensate for spatial discrepancy m 
leaching, although icveisal cirois of localisation were sometimes 
laigc. The pseudoscopic effect of inveision was dlustiatcd when 
pictures were being taken at 1 *00 p.m : when a fly buzzed 3-4 yards 
fiom lier head, she readied only one foot in fiont of the lenses to 
slap at it. 

Appetite and elimination were good. There was no nausea. 

d. Fourth Friday, June 26, 1936. Tonic immobility pci- 
sisted. If left alone on the floor, body and head wcie usually bent 
forward, with lenses almost touching the flooi, and theic was a 
definite tendency to loll ovei in a forwaid direction. At times, 
the subject raised hci head and slowly moved it mound in all 
directions. 

Spatial localization continued to show a disciepancy between 
left-right, up-down, and fai-near positions (cf, Figiues 7, 8, and 9), 
although theic weie fewci euois and of less magnitude Duiing 
the afternoon an incicase in geiieial activity was noted, indicating 
incicased use of the new senson-motoi cues. Periods of tonic im¬ 
mobility wciG repeatedly obscived to follow immediately peiiods of 
heightened activity and visual (?) stiain, the animal laising up 
on hci hind feet, twisting hci body, icaching out with her aims 
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arid moving her head around as if looking in all directions, and then 
suddenly resuming her* typical crouched, immobile position.9 
The animal continued to refuse to walk forward, Init could be 
walked backward leadilyi It should be noted iii this connection that 
if far objects look near when wearing the lenses, the subject would 
seem to approach objects by walking backward. 

When placed on the edge of a table or high stool, she went down 
head first; but since she was being held by lici outsUeiclictI arms, 
she turned a complete forward somersault, bci body going between 
her arms. During the day she turned this somersault at every 
opportunity (sometimes two in a row), even when she was mciely 
held in an upright (standing) position on the floor. In every case 
she would begin by putting her face down on the floor, sometimes 
raising up her hind legs and completing the somersault and at other 
times stopping there and looking backward between her legs, thereby 
partially re-inverting her visual field. 

Her appetite continued good, althotigh she would take little milk, 
pushing the mouth bulb away in a sporadic fashion, No nausea. 

e. Fifth Day Saturday, June 27, 1936. There were no par¬ 
ticularly new behavioral developments on the filth day. General 
activity and frequency of attempts to move about in the room sbo'wod 
an increase, There was still a marked interference effect from the 
lenticular inversion, Previous obsemtions rcgaidfng tlic onset of 
tonic immobility following a period of activity were confirniecL 
The previously reported posture, localizing behavior, forward and 
backward walking, jumping, and somersaulting were also cvhibitecl. 
Eating and elimination normal. No nausea. 

/. Sixth Day. Sunday, June 28, 1936. During the day tlicic was 
an increase in spontaneous activity and sensori-motor cooulin.ation. 
Seeing a cup of peanuts on the table, the monkey climbed up on a 
chair and onto the table, dropping some on the floor, she climbed 
down after them She also showed remarkable exploratory behavior, 
but was still quickly affected by activity and visual strain, assuming 
the tonic, quiescent, bent-over posture. 


writer has elsewhere suggested (16) that ihh behavior may illiifi- 
imte the visual mechanism involved in such a phcnoinenoii, i c., ionic 
mimobiHty rcwiUing, m such a case, from n pcrio.l of direct pcriciitual 
pze and visual exiploration. Such n tncchanism won hi give nse lo iht 

twX*" gcacral activity interspersed with the rein- 

lively audden onset of a short pcilod of tonic iirmobillly. 
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Reaching: and spatial localiVation of visual stimuli also showed 
marked improvement during the day. Wlicieas at 9:00 A m. icaching 
movements to visual stimuli seemed laigely landom and showed fre¬ 
quent reversal effects, by 9:00 P M. the animal was able to locate spa¬ 
tially picsentcd incentives with only a few cxploiatory movements. She 
could icnch the table and chaii at piopci levels with no localization' 
error. Olfactory peiception was keen; she would start reaching 
and gioping at the slightest tiacc of food odor. Tactual discrimina¬ 
tion was also good, e.g., banana undei foot was felt and located 
immediately without error. Thcic was also accurate localization 
(reaching) of any point on hei body not in the visual field. In such 
cases, of comse, the subject was making use of old localization habits. 
If the incentive was presented in the visual field, however, certain 
trial and error movements were still requucd> although they were 
more accuiatc than formerly. 

For the first time, the subject began to walk forward a little, 

1 earing up on her hind legs; scveial times, however, she almost lost 
her balance and fell backwaid. Coining to the edge of a stool or 
table, at 10:00 P.M., she looked down but did not go off head 
first. She first retreated—by scooting backwards, but later turned 
around and climbed down feet first. This was in marked contrast 
to the bclmvioi on the first few days of inversion, when she fell 
off head first. 

The animal continued to turn somersaults, if held erect or scmi- 
erect by the arms. She ate a wide variety of foods, and showed 
no signs of nausea. 

0* Seventh Monday, June 29. 1936. Spatial orientation 
showed consideiable improvement, sensoii-motoi coordination was 
good, and general activity index was high, although occasionally the 
subject would lapse into tonic immobility foi a short time During 
observation peiiods, she walked around freely, a. large part of the 
time standing up on her bind legs, with body arched and head back 
and up. She also recognized her location in the laboratory, once 
walking tluough three other rooms diiect to the piimate quarters. 
Taken into the housing aicna, she climbed around the caging, going 
up and down the grilling in noimal fashion. She recognized and 
walked through doorways in vaiious parts of the laboratory, climbed 
up and down from tables, chairs, etc. 

She icachcd for incentives with a small amount of trial and error; 
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on nppioximately 20 per cent of the trials the loL.ili/atiun «-as ,iei- 
fect. She seemed to perceive Kcncral locations anil usually to rclv 
on minor adjustments for specific localiAntiou When fovul ssas held 
directly underneath the lenses close to the face, the animal did lint 
reach, jiidicating tlwt reaching responses weic mil Instigated hy 
olfactory cues She relied much on tactual cues when nhjeUs were 
within reach but outside her restricted range of visuiii aiipiehcnsinii. 

She continued to turn forwaid somersaults. Appetite w.is nmmal. 
There was no nausea, 

li Ei{rhih Day Tuesday, June 30, 1936 (until 2»()() P.M.) 
Observation during the inornuig indicated that virtuallv Loinplcte 
rcadaptation to the lenticular inversion had occuried, as levealnl hv 
overt localizing responses A large pait of the finimars time was 
spent III exploration She walked voluntarily throiigfi the lahoratorv 
to the primate quaitcis, climbed aiound the inside uf the liousmg 
arena, and unlocked the door of her own cage, ivliicli she had not 
occupied since the beginning of the inversion cvperimcnl. She 
climbed mside, and after a time climbed up on lo the woodni sludf 
in the rear of the cage, Hci presence hcic seemed to revive fcMiiu-i 
senson-motor habits, for she arched her body, put her head tliiwn, and 
pushed up against the top of the cage. 

Walking and climbing appeared iioimal, without the iiUei fc-iciKc 
which had chaiacterizecl the early days of lenticular inver’^ion. 'I'he 
subject continued to turn somersaults, as before (cf,, h'lguie (i). 
States of tonic immobility occurred after pcrioclb of sticss ami sU.nn, 
although they were briefer and less intense tluin those shown cluiing 
the early period of inversion. No nausea was exhibited. 

The lenses were removed at 2;00 P.M 

i Post-Invejslon Period—Fnst Day: Tuesday, June U), 1936 
(after 2 00 PM ) Immediately after the lenses were reniovi’d, tfu* 
subject looked around, blinked her eyes, and ran around the loom. 
There was a slight but definite motor incoordination, especially in 
climbing and jumping, although this did not persist, WIilmi given 
the opportunity, she ran to the primate (piaitcis, going to lici c.igc 
and getting inside In moving nbcnit, she did not w.ilk iint, as 
during lenticular inycision, but ran in the nornuil way on all 

Posture was noimaL Thcic were no cvidciites of tonic nniuo' 
bility She no longei tinned somcisaults; in fact. icpiMied atMinpi^ 
to force hei to do so lesiiltcd in only one paiti.il sulccs.. the sijliji'ii 
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having great difficulty in getting over Reaching icsponses to in¬ 
centives held m various parts of the visual field showed no pro¬ 
nounced effects or disabilities 

Tlie animal was relatively docile. Plei appetite was good No 
tiaces of nausea could be observed, cither immedlately following 
lemoval of the lenses or throughout the day 
At 7 ;30 P.M , Syz hours aftci remoVfil of the lenses, an observation 
was made which levealed tliat specific inteifciencc effects remained 
even at this time When the dooi of hci cage was opened, the sub¬ 
ject jumped down (foiward) fiom her board peich on to the floor 
of the cage, but she cleaxly misjudged the distance in hei jump, 
hitting the flooi too soon. She was coaxed back up, and induced with 
incentives to make repeated jumps over a pciiod of time She 
definitely showed a Lick of spatial estimation, and, after four jumps, 
resorted evthci to going to the side of the cage and cautiously jump¬ 
ing down with hci hand on the side wall, oi turning aiound and 
climbing down backwaids, Thcie was no deficiency in climbing 
upwaxd on to the shelf No other evidences of atypical behavior were 
observed duiing the remaindei of the day. 

; Post-Invetston Peuod—Secoud Day, Wednesdaj^ July 1, 1936 
All behavior appeared normal with the exception of Jumping down- 
waid, even from a height of only two feet, She always liesitated, 
showing an almost tiial and eiror leaction pattein She larcly 
jumped down head and forelegs fast, as she always did pre- 
cxpeiimentally, on cuch occasions overjudging the distance In fact, 
at times she did not get hci forelegs in place in fiont of hei in time. 
Usually, she climbed down feet fiist oi else put hci hand against the 
side wall while jumping down. 

k PosiJiiveision Pet tod—Thud Day* Tliiiisday, July 2, 1936 
The animal continued to sliow some hesitancy in jumping down from 
a cUau, stool, etc , although icadaptation was viitually complete. 

D Summary 

The purpose of the present investigation was to determine cxpeii- 
mentally the effect of inveited ictinal stimulation upon spatially 
coot dinated hehavioi when complete ictiiial invcision is piesent in 
<iU visual slim ul a turn ovci an extended peuod of time. It was also 
dcsiicd to test the feasibility of such cxpciimentation on the animal 
subj ect 
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The subject WAS till ndult fcmnlc rhesus Jiionkcji •ipjir(i\iiii«itclv 
nine years old. The optical system emplovecl to adiicve inversion 
consisted essentially of binociilnr astronomical tclcscoi>cs with de¬ 
tachable Jenscs mounted in aluminum tubes, tlic lattci tbleaded 
securely into the brass bushings of a formTittinp: nlinninum innsk. 
The mask was held in place by a Icatlvcr hcaclKcai fastened with 
straps and surgical adhesive, so that no light could icach the eyes 
except through the lenses The interpupillary distance v^as correctly 
observed, and the lenses were chromatically and aplanaticnllv cor- 
iccted so as to fuinish a clear, well-defined and maxiiriiil field of 
view at an established fixation distance of 16 inches. The reversing 
lenses were worn continuously for a period of exactly seven days. 
The subject was at fiist necessarily icstiaincd in a special chaii and 
head holder, being removed for periods of exercise and observation; 
the restraint was decreased as the subject became adajiLcd to the 
situation. Observations were made in the form of detailed protocols 
and by cinematography. 

The initial xesults of inversion indicated a marked tonic im¬ 
mobility, The animal remained purely passive, as<>iiming a heni-ovor 
posturej with head drooped forward and muscles in a stale of tonic 
contraction. It was evident that when forcibly moved .ihoiu, the 
subject was relying on previously established scnsori-niotor coordina¬ 
tions There was a marked tliigmotropism. No nausea was ex¬ 
plicitly observablcj in marked contrast to previous icsulu on human 
subjects, 

With continued inversion, there was a progressive dcci case in the 
frequency and duration of the periods of tonic immobility, coin¬ 
cident with an increase in general bodily activity. A pionounccd 
interference effect was noted in the case of all visujilly stimulated 
behavior Walking was asyncrgic. Forward walking was inhibited, 
whereas backward movement was not. Tendencies to jump up mio 
the air and to turn over were also noted. Reversal effects m reaching 
for incentives in the visual field were observed, the subject reaching 
nearer than, and on the opposite side to, that of presentation. Ki- 
manual coordination also showed a maikcd interference effect. 

By the fourth and fifth days, tlicrc was a marked mcicase and 
improvement m general activity, although tonic immobility still pci- 
sistcd. Spatial localization continued to sliow ft discrepnney bciwceji 
left-right, up-down, and far-near positions, altliougb there were fewer 
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eriors and of less magnitude Compensatoiy movements, after the 
subjcct^s hand was in the visual field along with the incentive, became 
inoie and more frequent and adaptive. Somersaulting also appeared 
By the final day of inversion, readaptation, as icvealed by overt 
localizing lesponses, was virtually complete. A laige part of the 
subjcct^s time was spent in visual exploration Walking and climbing 
appealed noimal, without the inteifeience which had cliaracteiized 
the early days of lenticular inveision. The subject continued to turn 
somersaults^ as before. States of tonic immobility occuned after 
periods of stiess and strain, although they weie buef and less intense. 
No nausea whatsoevci was exhibited 

Upon removal of the lenses, slight interfeicncc effects wcic noted, 
but most of these quickly disappeaied, Theie was a slight but defi¬ 
nite motor incooidination, especially in climbing and jumping. When 
jumping from a platform to the floor, the anim«al showed errors in 
spatial estimation, hitting the floor too soon This erior and the 
resulting hesitancy in jumping peisistcd for approximately three days, 
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COMPREHENSION DIFFICULTY AND INSPIRA¬ 
TIONAL VALUED 

Depatiment of Psychology, Ohio State Vniveisity 


Francis P Robinson 


There have been several movements toward a simplification of 
vocabulary m litcratuie The basic reason m each case has been to 
obtain better comprehension, although the authors have sometimes 
had chftcient gioups in mind as they have written tliese simplified 
veisions. {a) Bates (I), Goodspeed (3), Moffatt (5), and others 
have sought to wiitc the Bible in woids and form more familiar 
to the public (b) The exponents of Basic English (6) have 
woiked foi easy translation by foieigncrs and for an intei national 
language, { c ) Thorndike (8) has suggested that a way to improve 
childlen^s reading ability is to wiite their Utciatuic within theii 
vocabulary giasp. Several classics have been rewiittcn to fit the 
vocabulaiy level of their usual grade placement, (d) The even 
more difficult pioblem of pioviding litciatuic foi leading disability 
cases—litcratuie that is at tlleii adolescent intciest level but is 
written within their meagie vocabulary ability—^lias within recent 
yeais motivated the pioduction of litcratuie m very simple vocab¬ 
ulary. 

One icaction to these simplifications has been that they destioy 
some, if not all, of the liteiaiy, the admiration, or the inspirational 
value of tJicsc selections. The original author picsented the im- 
piession he wished to give through a judicious selection of words, 
readers over a long period of time have acclaimed these descriptions 
as excellent, as “classics,” now, to substitute homely words for the 
original is like giving a goiumct's son some pap labeled as acnhrosia. 
The rewi iters, iiowcvei, proclaim that “comprehension is necessary 
for ap])rcciation” and that if childien and the common people arc 
to enjoy tlicii liteiatiuc it must be simplified, 

Tlic puipose of this scilcs of cxpeiimcnts is to study the effect of 

•Accepted for pnblicntion by Edmund S, Conklin of the Editorial Board, 
and received in the Editorial Office on December 20, 1938. 
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Simplification of literature on its mspiratioii.il value Inspiraliuniil 
selections rather than naiiativc piosc aie used because cater defi¬ 
niteness and clarity of instructions can be obtained in clmnsirij; the 
‘*more inspirational^* over choosing the selection with the most 
^^literary mciit** This purpose is earned out thiough a piined com¬ 
parison technique in which large luimbcis of people decide which 
of two selections they consider the nioic inspirational. No nioniion 
is made to these people that they arc conipaiing an original .ind a 
simplified version, they aie meicly requested to cluiosc the sclcctior 
that they like the T)etter In selecting original and simplified ver 
sions to compaie, caie has been taken to use published simplificdtions 
written by qualified writers—this insures equivalence of meaning 
and a smooth style in the two versions. 

The following experiments involving Bible j Peace Pact, .iiul 
Gibbons arc presented in their chionological ordci of completion. 

A. Birlb 

The first experiment concerns a compaiison of selections from the 
King James and the Goodspeed versions of the New Test.inicni. 
The foimer can be considered the traditional and moie diflicuh 
version while the latter leprcsents a typical modern vcisum (actuallv 
the author sought the most simplified version and the most sjinpliflcd 
selections therein)* 

Because knowledge of the puipose of the expenment might allou 
preconceived notions to determine the rcsult‘> rather than personal 
impressions, an attempt was made to mask the actual purpobC of 
the experiment from the subjects. This was done by companng two 
different selections, say "'A** and with the instruction to 

choose the more inspirational For one group was in the King 
James and * was in the Goodspeed version, for a second and 
comparable group ''A'' was in the Goodspeed and ''IF** in the Kmg 
James version. The difference in style was not announced, so tiu* 
comparison appears to be between the actual selections. The effect 
of simplification'* is then measured by comparing the per cent of 
Group I that preferred selection "A** (King JaniCb) with the pei 
cent of Group II that prefened selection 'VT' (Goodspeed). A 
series of such compaiisons adds to the dcfitiitcncbs of the conclusions. 

In Older to minimize factois other than diffciciice in style of 
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writing, each paii of ‘^elections was matched in teims of Icngtli, 
tiicnic, wiitei, location in the Bible, and inspiiatioiial value A pic- 
liminai)' sciics of 25 pairs of selections, judged to be equal in the 
above icspects, was i educed to the seven best pairs in the wiitei^s 
judgment These seven pans, all in the King James version, weic 
picscntcd to 45 subjects with instructions to choose the one selection 
ui each pau which they considcied best The four pans most equal, 
e g, each meinbei of the pair tended to be chosen about equally 
often, wcie then used in the actual cxpeiiment The location of 
these selections in the Bible, the diiections used, and two sample 
selections are given below. 


Luke n 10-14 
D Mothenv 20 1-16 
B James 2-15 
E jRomruij 6 1-11 


W Luke 14 8-11 
Z Mathem 25 31-16 
V James 2 14-26 
X KamriJis 14 1-9 


DIRECTIONS 

Tiicrc a 10 no "coirecl” answers to this test The purpose 
of the test is to obtain yom jtrdffmenl as to which selection, 
in each group of two, is the more mspnationaU That is, 
which one of tlic two selections would in nice the better basis 
foi n seimon, would tench the bettor moinl, or if followed 
would lead to a belter life, 

A 


Two men went up mto the temple to pray, the one a Pharisee, 
and the othci a publican. The Pharisee stood and piayed thus 
with himself, God, 1 thank thee, that I am not as othci men 
arc, exioitioners, unpist, adulterers, or even ns this publican. 
I fast twice in the week, I give tithes of all I possess And 
the publican, standing afai off, would not lift up so much as 
Ins eyes unto heaven, but smote upon his breast, saying, God 
he merciful to me n sinner I tell you, this man went down 
to lull bouse justified rather than the othci for eveiy one 
that cxaltcLli hiinself shall be abased, and he tlint humbleth 
himself shall be exalted 

JV 

“When someone invites you to a wedding suppei, do not 
take the best place, foi someone inoic disiingitislicd tlinn you 


qicicaftci leference to these selections will be by these letter symbols 
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are may have been invited, and your host wil! conic and vav 
to you 'Make room for ibis innn/ and lUen you will proceed 
in confusion to take the pooieat place But when >oii arc in¬ 
vited anywhere, go and take the pooicst place, bo (hni \\hcn 
your host comes in, he will say to you, 'My friend, conic i«» 
a better place,’ So you wBl be shown considcratiou before all 
the other guests For everyone who exalts himself will be 
humbled, but the man who humbles himself wdl he exalted 

In this experiment Group I compaicd the King James version of 
Selections A, D, Bj and E to the Goodspeed veisiuns of //^ Z, Fj 
and X, respectively; Group II compaicd the Goodspeed versions ol 
Selections A, Dj B, and E to the King James versions of I/\ Z, F, 
and Xj respectively. The results of the experiment are sumniiiii/ctl 
in Table 1, 

TABLE I 

PERCBNTaCB DP SUDjCCfTS PjlSFERRlNO A SELECTION iW THJ» KlNO JAMES 1>H IN 

THE Goodspeed Version of tuc Biiiie When the Two Are Comimkih 



% Preferring in 

% Preferring in 


Selection 

King Jamea vers 

Goodspeed vers 

Criiicril 

preferred 

(Group 1, N^H6) 

(Group II, N' 153) 

Ram," 

A (in A vs W) 

68 

69 

0,20 

D (in D vs, Z) 

7t 

57 

2 55 

B (tn B vs, V) 

42 

44 

0 35 

E (in E v8 X) 

33 

4-f 

1 96 

Average A, D, B, E 

53,5 

53.5 

0,00 


% Preferring in 

% Preferring in 



King James vers. 

Goodspeed vers. 



(Group IIj N—153J (Group I, N—146) 


W (in A vs W) 

31 

32 

0.20 

Z (in D vs, Z) 

43 

29 

2,SS 

V (in B vs. V) 

56 

58 

0 35 

X (in E vs. X) 

56 

67 

1,96 

Average W, Z, V, X 

46 5 

46,$ 

0,00 


♦In terms of the standard error of a proportion. 


This table should be lead as follows: 68 per cent of Ciioup I 
(N=146) prefer Selection "A" (m King James) to Selection '7/^" 
(in Goodspeed), 69 per cent of Group 11 (N.= 153) piefcr Selection 
"A" (in Goodspeed) to selection "PF" (in King James). The dif¬ 
ference between Group I’s liking foi "A" in the King James niul 
Group II's liking for "A" in the Goodspeed is not grc.it cnoiigli 
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to be smti^ticallj' significant Nor foi the otliei three pans is there 
any significant difference It will be noted that the percentages 
and the significances of the differences foi Selections W, Z, Vj and 
X aie a function of the same jcsults quoted foi Selections A, 

Bj and £. Avcj aging the pci cents in each gioiip that like the 
paiagiaphs m the King James veision, and aveiaging the pei cents 
m each gioup that like the paiagiapiis in the Goodspeed version 
gives an equal selection of the two styles. 

Possibly people with deepei lehgious feeling wiU show more 
definite icactions on these compansons Each person checked one 
of the following on his test 

a Cluiich member nnd in legular attend a nee. 
fj, Regular church attendance^ but not a chinch member, 
c Chinch membci, but do not attend veiy often 
d Not a church member and veiy seldom attend 

As a fuitlici check, each person also indicated his approximate 
numbei of attendances at chinch functions during the past twelve 
months. The peicentagcs of each of these groupings that prefeired 
the oiigmal veision were; "'V’' 49.6 per cent; ''b'' SO.O per cent; 

50.9 pei cent; 49.7 per cent, These peicentages aie so neaily 
alike that they indicate that cluiich activity piobably has little effect 
on a piefeicncc foi the King James or the Goodspeed versions. 

Diffeiencc in type of leligious matciial docs not seem to make a 
great deal of difference on the effect of style of piesentation. Pairs 
and D-Z were selected fiom the parables, while Pairs B-V 
and E-X were selected fiom the moie mystic and less comprehensible 
sections of the New Testament. If in Table 1, the average of the 
pel cents picfcuing the Paiables m the original (53,25 pel cent) 
and in the simplified foim (46 75 per cent) arc compared, and the 
aveiage of the per cents pieferung the moie mystic m the original 
(46 75 pci cent) and in the simplified form (53 25 pci cent) are 
compared, no leliable noi consistent tiend is found. 

These results indicate that when people compaie biblical selec¬ 
tions, half of which aie in the King James veision and half in tlic 
simplified Goodspeed veision, theie is no consistent picferencc for 
style of presentation. Close attachment to the chuich or the type 
of Ilible litciaturc docs not seem to make any difference m these 
results. 
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B. Peace Pact 

The second expeumcnt was caiiicd out foi two i case hi s, (a) to 
see if fi direct comparison of an orig’jjial and a siinpldird version 
would show any difference* and (h) to see if a (irc.itci dissimilniity 
between the versions would show any diflfcicnLc. 

In this experimentj the original pieainblc to the Kellogg-Hiiand 
Peace Pact (9) was compared to one written in Hnsic Kiiglish (6, 
p 251-3), The directions and the two preambles foi compniison 
arc given below It will be noted that no mention is made of 
comparing an original with a simplified version, 

Which one of these two preambles do you consider the 
more inspirational, and therefore the more fining, as an intro¬ 
duction to the Kellogg-Btiand Fence Pact? 

A 

The President of the German Reich* the President of the 
United States of America, Ills Majesty the King of ihq Bel¬ 
gians, tlic President of the French KcpubliCj Hia Majesty the 
King of Great Britain, Irclatul and the British Dominions be¬ 
yond the Seas, Emperor of India, Ills Majesty the King of 
Italy, His Majesty the Emperor of Japan, the President of 
the Republic of PoUiid, the President of the C/cchoslo\ak 
Republic, 

Deeply sensible ot their solemn duly to promote the welfare 
of mankind, 

Persuaded that the time has coinc when a frank renun(.ialiori 
of war as an instrument of national policy should lie made to 
the end that the peaceful and fiicndly relations now exUiIiig 
between their peoples may be perpetuated; 

Convinced that all changes in their relations w’ilh one 
another should be sought only by pacific meami €^!ld )>v die 
result of a peaceful and orderly process, and that any algnn- 
lory Power which shall hereafter seek to promote its nathmni 
interests by resoit to war should be denied the liciicfils fur¬ 
nished I>y this Treaty, 

Hopeful that, encouraged by ihcir example, nil the oilici 
nations of the world will join in this luimanc endeavor and 
by adhering to the present Ticaty ns soon as it coinui? inm 
foice bring their peoples within the scope of ils bcncliiieiU 
provisions, thus uniting the civili/qd nations of the noiM in 
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a common renunciation of wai its an in'^tuimcnt of then na¬ 
tional policy, 

, have agreed upon the following <articlcs: 

B 

The President of the German Reich, the Piesident of the 
United States of Ameiica, the King of the Belgians, the 
Piesident of the French Republic, the King of Great Britain, 

Ireland and the BiUish Dominions over the Seas, Empeior of 
India, the King of Italy, the Emperor of Japan, the President 
of the Republic of Poland, the President of the C7echoslovak 
Republic, 

Deeply conscious that they arc responsible for increasing 
the v/cll'bevng of all nations, 

Certain that the time has come when it is right for the 
nations publicly to give up wai as an instrument for profiting 
themselves, so that the present peace and the happy relations 
between them may be kept undamaged, 

Being of the opinion that all changes in their relations with 
one anothci aic to be attempted only in ways which will not 
be a cause of war, and that such changes are right only as 
the outcome of n process in which peace and order are re¬ 
spected, and that it is light to keep any Powei which puts its 
name to the ngieement and later goes to war for its private 
inteicsts from profiting by this agreement, 

Hoping that, given courage by then example, all the othei 
nations of the eaith will join in this wise attempt and by 
keeping to the picsent agieemcnt as quickly a& it comes into 
force place themselves within its wise conditions, in this way 
joining together the educated nations of the earth in a general 
giving up of wai as an instiumcnt foi profiting themselves, 

have come to an agicement to make these statements in 
the name of all 

Of the 143 subjects making a choice, 517 per cent selected the 
Hasic English version while 48 3 per cent selected the oiiginal, Tlie 
ciitical latio foi the diftcicncc is only 0,40 and is tliciefoic not 
statistically significant, 

A diicct compaiison of an oiiginal and a simplified vcision of a 
pieaniblc does not pioducc any consistent ticnd of inspiiational pief- 
eiciice by a gioiip of college students and school tcachcis 
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C. Gibbon's on ‘'Arauia” 

A final experiment was earned out for these icnbons: (a) Wlnlc 
the second comparison was over more dissimiltir maioiial than in 
the firsts in this experiment it is proposed to compaic a veiy simple 
version with an original of ratJicr difficult vocabulary* (i) In lliib 
experunentj some junior high school students were used to sec if 
their “naivete" toward literatuie might exaggerate any diftercnccs. 
And (c) factual material was used to see if use of difficult wmds 
might be mistaken as an indication of gicatci knowledge about a 
subject* 

The selection used in tliis experiment is one taken from Chbbon’s 
Decline and Fall of the Roimi Emphe (2, vol* 5, p* 332-3} and 
concerns a description of Arabia* This selection and some simplified 
versJOJis of it were used by Jensen and Sdirodt (4) in an exporj- 
ment on the effect of simplification on comprehension, Since their 
simplified versions wcic not the same length as the original, the 
present writer made up a simplified vcision from tlieir selecimns tluit 
was of comparable length and informational detail to the original, 
The original had been rated as of 11th grade difficulty by judges 
in Jensen and Schrodt's study while the simplified version here is 
probably at an elementary grade level (sec rating of vocabulniv 
difficulty)* 

The directions and the tvi'o selections to choose between arc given 
below. 

Thjs Is an experiment to see if yeu can toll which nuilior 
below knows the most about Arabia. People listen (Q various 
muslrul composittona and can tell which Is the belter musical 
composer, Will you read each of the following sclccllons and 
check the one that you think is written by tho author who knows 
the most about Arabia? 

A 

In the half circle formed by the shores of Ethiopia, Rgypt, 

Syria and Persia there extends into the ocean to the south n 
Icrge piece of land known as Arobiq, It looks like n irhuf'k 
with Its narrowest part at the north. Thus coat and west be¬ 
tween the cities of Boasora and Suez or between llic Perainn 
Gulf and the Ked Sen it h about 750 miles wide. Kiirtlicr 
south this increases until it is 1,COO miles wide where Arnbifi 
borders on the Indian Ocean, Iloivcrer, (he country is longer 
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noith and south than it is east and west From the city of 
Bales on the Euphrates rivci in northern Arabia to the nairow 
atiip of water (StiaUs of Babclmandel) in the south is a 
distance of 1^500 miles Most of this lanclj which is four times 
ns big ns Germany, consists of wide deserts of sand and stone 
in between sharp and bare mountains Because this country 
IS near the equator, the sun beats down from straight above 
with a burning heat These things make a person feel more 
alone than do the wilds of Tartary in Russia where the many 
tiecs and plants give a feeling of comfort and safety 

B 

In ilie vacant space between Persia, Syiia, Egypt and Ethio¬ 
pia, the Arabian peninsula may be conceived as a triangle of 
spacious but irregular dimensions From the northein point of 
Beks on the Euphtates, a line of 1,500 miles is terminated 
by the Straits of Babclmnndel and the land of frankincense. 

About half this length may be allowed for the middle breadth, 
from east to west, from Bassota to Suez, from the Persian 
Gulf to the Red Sea, The sides of the triangle are gradually 
enlarged, and the southern basis piescnts a front of 1,000 miles 
to the Indian Occnn» The entire surface of the peninsula 
exceeds in a fourfold proportion that of France; but the 
greater part has been justly stigmatized with the epithets of 
the atony and the sandy Even the wilds of Tartary arc 
decked by the hand of nature with lofty trees and luxuriant 
herbage, and the lonesome travellei derives a sort of comfort 
And society from the presence of vegetable life. But in the 
dreary waste of Arabi.i, a boundless level of sand is inter¬ 
sected by sharp and naked mountains, and the face of the 
desert, without shade or shcltei, is scorched by the direct nnd 
intense lays of a tropical sun, 

Two hundred fifty-one students in eight classes, which included 
a langc from juntor-high-school, lemedial-i ending sections to ad¬ 
vanced college classes in psychology, lespondcd to this test with the 
lesults indicated in Tabic 2. 

It will be noted that the dilleiencc in judgment in the whole 
gioup IS not reliable, but thcic are some intcicsting diffeienccs 
within the classes taught by a given tcachei The wntcr^s only, 
and ceitainly not complete, explanation of these contraiy “statistically 
significant” dififcienccs is that the teachcis may have tauglit tlicir 
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TABLE 2 

Percentage op Sudjecis Pretpreing an Original or a Simpliuh) Viriviom 
ABOUT Arabia Wkbn the Two Were CoAiiMKru ZLua Pur- 


sented by Teacher GROurs and 

AS A 10 PAL 

<’i njc.il 

1 mill 

Teacher 

N 

% Preferring 
simplified 

% Preferring 
ongiiinl 

W—2 classes* 

44 

75 

25 

■“3.85 

V—+ classes* 

101 

23 

77 

-1-6.13 

R—2 classes* 

96 

46 

51 

-1- 80 

Total 

2+1 

+3 

57 

+ 2 30 


*W‘s classes were for remedial tending problciiiH in jumor IhkIi school. 
V's classes were two seventh ginde middle and low scitioiifl in rnglislij 
and two high school classes in advanced English .ind ni |>H>cluiIogy, 
R’a classes were in psychology in college 

The writer is greatly indebted to Miss Goldn Van Hiivkirk a/ul Mr, 
James V. Williama. for nssistance in admiiiistcnnK this part of the cx- 
pei irnenL 


students different biases toward this aspect of litcratuie and that lu 
giving the tests the}' may have unconsciously influenced then claws. 
The wntci is sure, howcvei, that each person conseiouslv endr.ivouvl 
to administer the test in a comparable manner, "fy w.is winking 
at the time on a problem m jcmcdial reading empliaci/jiig the vriliic 
of simplified mateiials—both of bis sections picfciicd llie simplified 
versions. 'V" is a teacliei of high scliool Knglisli—all of the iectiniis 
tested by her prcfcired the original version. 


U. UISCOSSION 

This study has concerned .a comparison between on'i'in.il .iiiti 
simplified versions of various selections in diflfeicnt claws .mil .siin- 
ations in order to find wliich style of wilting fulfills the .stated 
purposes (more inspirational or more infoimational) the better. 
M.-iteiial Included two types of litcratuie fiom the lliblc, an iiispii.i- 
tional preamble, and a factual selection. People r.iking the tests 
included teachers, college students, senior high school students, .iml 
junior high school pupils. Out of a total 'W" af 691 /css tfi-m 
25 pe. cent represent duplication of subjects. Compa/isons wmc 
made between people of more intense and less intense altitudes 
(religious) and compansons were made between matched selecui.iis 
and between two versions of the same selection. No consistent ticiul 
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of picference was found Of all tlie compaiisons made, 21, only two 
weie statistically significant and these weie in opposing directions 
on the same test 

Possible masking phenomena should be evaluated, {a) Was the 
method too ciude? Standaid psychological piocedures weie used 
The comparisons wcie moic diiect than is life, where one laiely has 
access to the othei vcision when leading; a diicct compaiison should 
cxaggeiate any difference. Sometimes if a statistically leliablc dif¬ 
ference cannot be shown, a consistent trend in the d iffei cnees will 
have value No such consistent ticnd was found in the results of 
these expeiiments 

(b) The selections and then simplified vcisions might not be 
different enough to be typical iioi to be of importance The wntei 
started this cxpciimcnt with the belief that a piefcieiice for the 
original could be shown He set about selecting oiiginal and simpli¬ 
fied vcisions that were as far apait as possible in Older to demonstrate 
this. A compaiative lating of diftcienccs In difficulty of the originals 
and their simplified veisions is given in Table 3 It shows difficulty 

TABLE 3 

CoMPARAnvr ninicuiTY or titi' VcasiQRs Usen 

% of Vfoida % of woids 
No woids with ficqiicncy with frequency 

sampled 2500-10,000* over 10,000* 


nthte 

King James H70 6 79 133 

Goodspeed 1541 5 05 60 


Peace Pact 

Original 

Basic English 

2+3 

270 

n 50 

3 76 

2 90 

42 

Arabia 




Original 

208 

12 00 

2 40 

Simplihcd 

209 

1 00 

,00 


*Does not count capitalized letters 


cxpiesscd in teims of the pei cent of woids in each selection classified 
accoiding to Thomdikc^s ficqucncy woid count (7). The word- 
distiibutions affoidcd by the selections used in these expenments 
aic subject to gross sampling criois, but the pciccntagcs obtained 
will allow some comparative judgment as to then difficulty It will 
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be seen tlijit the oidci of incrcnsing dispiUit^' of tlic different ver¬ 
sions IS Bible, Peace Pact, and Aiabia. 

These differences are sufficient to produce stati-?t?caJlY siL^fiificant 
compieliension differences between the two versions. On the basis 
of about seven questions on each Bible selection asked after all 
inspiration judgments were completed, the critical lalin for the 
difference in comprehension foi tlic original and tlic bimplificd vci- 
slons of selections A, D, B, and E is 6.23 (avc. compieliension ckois 
original-group 1 = 10 99, 57)^3.46; ave, comprehension cirors 
simpllficcl-group II--8 10, SD=^3.09), and between the original 
and simplified versions of Selections IFj Zj V and A" is 3.80 (ave, 
compichension ciiors oiiginal-group 11 = 6,05, S/9 ^2.36, ave. 
comprehension crrois simplified-group 1 = 4 76, SD 2.44). The 
numbei of cases in each of these groups was 100. If the <|iiC‘,tion^ 
on the least dificient of the selections (the Bible) can produce a 
reliable difference in compieliension, then it Can be assumed that 
the other selections should produce compaiabic oi gieatci increascb 
in comprehension with theli simplified vcisions. For this leason 
compiehension questions were not asked in the second and thiid 
experiments 

Whether the differences between these original ami siiuidificd 
versions arc typical is difficult to determine, The small sanijiling^ 
of wmds in our selections and in word-counts of various books makes 
compaiisons subject to great error. Furtiici, diffcicnt hubjcct mat¬ 
ters of comparable comprehension difficulty may have different woid 
samplings, e.g., these selections have many foreign pl,icc-namcs. 
The writer did attempt to select typical wcll-wiittcn simplifications 
and probably leaned in the direction of choosing versions of gicatci 
than average difference. 

(r) The selections used might be so long or so short a<^ to affect 
a person's choosing. The shortest selections foi coinpniison were 
110 and 123 words long (fiist comparison, A-PI'", in Bible) and the 
longest comparison was made up of alternate rc.uhng of about 1500 
words of original and simplified voisions of the Bible wilhoiit intei- 
ruption for questions In ncithci case was thcic a sUitistically ^ig- 
nificant difference. 
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E Conclusions 

In geneial, it can be concluded, at least foi the types of people 
studied, that: 

1. A well-written simplification of an oilglnal piece of lUciature 
does not deciease its TAted mspnational value nor usually its value 
as an indication of an authoi's knowledge about a topic. 

2. Well-written simplifications of original veisions of many 
pieces of literature will ineicasc the compiehension of its readers. 

3 There is some indication that some tcachcis may develop in 
theix groups different biases conceining simplifications. 
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WORRIES OF SCHOOL CHILDREN* 

Tenchefs CoilegCi Cohimhin Vinvcisiiy 


Rudolf Pintnfr and Josfpii Lnv^ 


Every culture is charactciized by the social and personal pioblems 
which It cieates for people in the period which it dominateb. The 
cultuie creates its standards of value It selects certain problems to 
be of gicatei impoitancc than otheis These elements may be dis- 
coveicd by means of an analysis of the concerns of people Such an 
arialysvb reveals areas which arc of great importance and aicas which 
are of little impoitaiice Ccitain of these areas are basic to human 
beings and will reveal themselves in all ciiltuics. Others aie dis¬ 
tinctive and give color to the special culture which is being studied. 

Within a given cultuic there aie differences due to age, sex, social, 
or economic position Childien have inteiests difteiing fiom adults; 
employees diftei from cmployeis, to some degree boys and girls, 
and men and women have differing interests For these reasons an 
analysis of interests, attitudes, and concerns of people in a given 
culture must consider these groups separately. 

TJie piescnt article deals with the worries of school children of 
the fifth and sixth giadcs in New York City, -An analysis is made 
of the won ICS of these childien to dcteimine what specific problems 
and what pioblems of geneiat charactci aie paiticularly impoitant 
to tlicm An analysis of tlie 1 espouses of the childien shows how om 
ciikuic has impinged on them, how ceitain categories of woiries 
have been selected as causing special anxiety to these children whereas 
others have been relegated to positions of little impoitucice. Certain 
sex compaiisons arc also significant of oui culture 

The method used in this study is that of the inventory This 
method provides .a suivey of tlie attitudes of a population. By means 
of avciagcs and pcicentages, ccitam generalizations can be drawn 
about childien of oui day which aie noimally hidden by the great 
maze of individuiil diflcienccs, 

^Kcocived 111 ilic Kditorinl Office on Dccciiibei 20, 1938 
^Assistance in the iHcpaintion of these materials was furnislicd by the 
pcisonacl of Woiks Pi ogress AdmiiusUaLion Oflicial Pinject #<>65-97-3-6. 
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TABLE A (coulinned) 



Items 

Boys 

0 S 

N 

0 

Guh 

S 

N 

29. 

Not sleeping at night 

15 

43 

42 

18 

38 

44 

30. 

Not being able to finish school 

IS 

34 

SI 

19 

25 

56 

31. 

Doing wrong 

19 

52 

29 

19 

50 

31 

32. 

Growing up 

27 

36 

37 

20 

31 

49 

33. 

Kidnappers 

13 

25 

63 

27 

28 

45 

34 

Being binmed for something you 
did not do 

23 

55 

22 

25 

45 

30 

35. 

Father losing Ins job 

27 

36 

37 

28 

35 

37 

Z6 

People telling lies about you 

22 

51 

27 

25 

43 

32 

37. 

The world coming to an end 

17 

21 

62f 

18 

25 

57 

3S. 

Ffithcr working too hard 

33 

43 

24 

35 

39 

26 

39 

Being late for supper 

18 

52 

30 

15 

38 

47 

40. 

Bad manners 

14 

40 

46 

12 

34 

54 

41 

Losing money given to you 
fer an cnand 

20 

42 

38 

14 

39 

47 

42, 

Spooky stories 

15 

29 

56 

21 

31 

48 

43 

Fighting with brothers and sisters 

19 

43 

38 

20 

45 

35 

44 

Father getting sick 

23 

45 

32 

31 

38 

31 

45. 

Robbers 

16 

31 

53 

22( 

33 

45 

45 

Getting bad maiks In conduct 

21 

36 

43 

19 

31 

50 

47. 

Death in the family 

20 

32 

48 

24 

28 

43 

48. 

Saying the wrong thing 

14 

56 

30 

14 

48 

38 

49. 

Not having the things you need 

17 

48 

35 

11 

37 

52 

50. 

Hurting people by what you say 
without meaning to 

15 

49 

36 

17 

39 

44 

51 

Father going away 

24 

30 

46 

23 

28 

49 

52 

Getting married 

13 

27 

60 

10 

20 

70 

S3 

Being token nway by strangers 

13 

26 

61 

22 

22 

56 


clrcn answering sornethries, of ten j never for each item. The percent¬ 
ages me gwen for boys and girls separately, All the peicentages in 
tins table are based on 270 boys and an equal number of giils. 

In. order to establish comparisons between the items it fs desirable 
to assign a single value to each item. After some expeiimcntation 
it seemed best to use the peicentage answering never as the value 
In this way items having a low percentage answering never are those 
of much conccin to children. Using these percentages the items may 
be arranged in ordci from tliose indicating much worry to otlicis 
wliich cause little worry 

The items minnged in older fiom much wony to little, as in¬ 
dicated by tl\e fact tlvat the pei cents in the ueva column range fiom 
low to high, ate given in Table I for boys and gals sepaiately. 
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table 1 

Ifems Arranged in Order of Increasing Worry n\ Pm CiNr Answering 
“Often*' and "Somftimcs”® 


Rank 

Item 

Rank 

Item 

Rank 

Item 




Boys 

10.5 

30 

1 

1 

21 S 

16 

2 

22 

21.5 

50 

43 

8 

3 

15 

24 

20 

13 

27 

4 

34 

24 

32 

43 

45 

5 

38 

24 

35 

15 5 

3 

6 

12" 

26 5 

41 

IS 5 

13 

g 

14 

26,5 

43 

47 

42 

8 

26 

28.5 

5 

18 

6 

8 

36 

28,5 

25 

49 

52 

10 

11 

30 5 

10 

50 

53 

11 

31 

30 5 

29 

51.5 

33 

12 5 

39 

32 5 

21 

51 S 

37 

12.5 

48 

325 

46 

53 

2 

14 

17 

345 

19 



16 

7 

34 5 

28 



16 

23 

36 

24 



16 

44 

37 S 

40 



16 

18 

37 5 

51 



19 5 

4 

39 

47 



19,5 

49 

40 5 

9 






Girts 



1 

1 

19 

48 

37 

28 

2 

22 

20 

17 

39 

9 

3 

IS 

21 5 

29 

39 

10 

4.5 

4 

21 5 

50 

39 

»9 

+.5 

11 

23,5 

33 

41 

40 

6 

38 

23,5 

45 

42 S 

+1 

7 

14 

26 

7 

42 5 

28 

8 

34 

26 

16 

45 5 

19 

95 

31 

26 

20 

45 5 

21 

95 

44 

28,5 

41 

45 5 

30 

11 

36 

28 5 

39 

45 5 

53 

12 5 

5 

31 

25 

48.5 

3 

12,5 

12 

31 

42 

48 5 

37 

14 

4S 

31 

47 

50 

13 

15 5 

23 

335 

32 

51 

6 

15 5 

26 

33 5 

51 

52 

52 

17 5 

8 

355 

18 

53 

2 

17 5 

35 

35,5 

46 



♦When 

scvoia 

1 items have the some per cents they 

nre 

eiiual r. 


Items 1 and 2 lanfc first and last in both lists. The item Lhildien 
worry about most is fajliuff a test. The item they wony least about 
is witches It is staking tlmt the impiovcnncnt in the geneial liwel 
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of education iclcgates the supeinatiiial to last place, Pei haps one 
should laihci that this is typical of our scientific education. Cci- 
tamly tlieie have been ciiltiiies in the past in which the concern 
witli Witches has been much gicatci This dominance of the icahstic 
uvei tile supcinatuinl will be seen to coloi all the lesults In fact 
one is suipuscd to note that as many as 19 pci cent of the boys and 
22 pci cent of the giiis woiiy often oi sometimes about witches It 
indicates that supeistition is still with us although to a small degree 
One may consider the woiiy of childicn over failing a test ex¬ 
cessive. It may be that a moic satisfactoiy outlook towaid school 
could be achieved if childien wcie not so much concerned with tests 
as with moic constiactive elements of tlic educational progiam 
This consideiation of Items 1 and 2 suggests that the remaining 
Items be investigated in tcims of thcii iclativc lank Foi this 
purpose It IS dcsiiablc to set up a scheme of classification for the 
items Such a scheme is given iii Tabic 2. 

TABLE 2 

Ci AssiricA-iiON or Items in Qukstionnairb 


Category Itema 


School 

Family 

Personal health and well being 
Social adequacy 

Imnginnry oi unreasonable 

Personal ndec|uacy 

Econoynic 

Oinamental 


1, 4, 12, 28 
IS, 22, 38, 44 

5, U, 29 

7, 9, 14, 1<S, 18, 19, 21, 24, 31, 34, 36, 
39, 40, 43, 46, 48, 50 

2, 3, 8, 23, 25, 27, 30, 33, 37, 42f, 45, 
47, 51, 52, 53 

20, 26, 32, 41 
10, 17, 35, 49 

6, 13 


The classification of the items just set up may of couisc be ques¬ 
tioned. The gioup included undci adequacy' contains items 

indicating vauous types of social awkwardness The items indicate 
both feelings of guilt towaids society and feelings of being mis- 
ticated by society. The items in tlie category of 'Umaginaiy Qi nn^ 
leasonable*' include woiiies dealing with supeistitions and other 
wonics wliicli aie fanciful like the fcai of robbcis In this class aie 
also included wonies which aie clcaily icmotc such as that dealing 
with maiiiagc, Ilein 52. Item 41 which concerns losing money is 
listed in llic caU'goiy of pcisonal adequacy although it has ccj tain 
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economic implications. Two items, 6 and 13, did not serin to fit 
v€iy well into any of the other categories. We have, ihciefuic, put 
them into a separate category called "'ontamenlal/* 

Using this classification the highest ranking items may be com¬ 
pared with the lowest, Foi the boys the hist 13 items, those indi¬ 
cating the greatest worry, appear in the following clasbilications, 
School, 2 Items; family, 3; personal adequacy, 1; health, 1; :iiid social 
adequacy, 6. In contrast the 13 items showing least worry appear 
under the following classifications: Imaginary or unreasonable, 11; 
ornamental, 2. Foi the girls the 13 items causing greatest concern 
include: School, 3; family, 4; health, 2, social adequacy, 4, The 
lowest ranking group of 13 includes: Social adequacy, 4; imaginary 
or unreasonable, 7, ornamental, 2. 

For both sexes the immediate problems of school, family, hcahh, 
and relations to society are most important. On the other hand prob¬ 
lems which are largely imaginary do not concern the cluldicii gio.itly. 
It is interesting to note that for both boys and giils the problems of 
liaving a pretty home or nice clothes arc not imporant, 'I’hcbe itcin> 
appear among the lowest 13 for both sexes. 

The analysis of the highest and lowest ranking items shows cer¬ 
tain sex diflEerences, This is paiticulnrly true of the categories of 
items which deal with personal and social adequacy. Of tlic first 13 
Items for the boys seven are of these categories whereas only four 
appear among the first 13 for the girfs* None of these categories 
appears among the last 13 items for the boys, but four of tlic lo^vest 
ranking items for the gills fall in the category of social adcquac}. 
Evidently the girls feel greater case in their social rclalioiisliips than 
the boys, Tim situation can probably be explained by the fact that 
guls mature sooner than boys and therefore make cailici social 
adaptations. 

The comparison of categories of worries may also he achieved l)v 
obtaining the average percentage response of llie items in each 
group. These are set up in Table 3. The jicrccnts are made up of 
those who answer either sovitelimrs or ofle;i. 

The highest ranking catcgoiy of worry items is that related to the 
family. The average worry value of this category of items is alinut 
75 per cent. This shows that children have n considerable srnsr 4 t( 
responsibility toward others. The high innking of ihis cairgoiy 
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TABLE 3 

Avi'RACP PiiR Ckni or Taoar AaswruiNc Sowetimes or Often dy Catpgorips 


Cntcgory 

Boys 

Girls 

Fnmily 

73 

76 

School 


70 

Personal aclc(iu.icy 

65 

55 

SocinI adequacy 

64- 

56 

Economic 

64- 

54 

Health 

6+ 

66 

Imagiiiarv 

46 

4S 

Ornamental 

44- 

36 


IS also indicative of the important lole that the family plays m our 
culture This institution has survived many changes in culture and 
continues as a dominant institution in our own day. 

Sharing lionois with the family as a source of concern for 
children is the school. The high ranking of items in this category 
shows that childlen me not at all indiftcicnt to thcii scliool progress. 
The importance of these items to a landom sample of city children 
shows how deeply education has looted itself into our woild out¬ 
look, Certainly this type of problem would not have lind its picscnt 
importance in days before univeisal education. 

Of lower lank aie concerns dealing with health, pcisonal ade¬ 
quacy, and social adequacy. Allied to these and of about the same 
rank are economic woiries. All of these catcgoiics deal with the sense 
of personal security. It is noteworthy that pcisonal security here 
takes a place lower than responsibility to family. This human 
quality of putting intcicst of others before one's own has important 
implications for the construction of a well functioning society. 

The percentages foi the categories of health, adequacy, and eco¬ 
nomic secuiity are sufficiently great to be noteworthy Tlicsc per 
cents show that children are worried by the problems of security in 
their society. They ask themselves, I good enough to fu7tctiQn 
adequately in the woild in which I They ask this question 

widely and frequently. 

Items which are imaginaiy or unreasonable do not play as im¬ 
portant a role in the concerns of children as do the other categories 
Childicn are not entirely free of them as is shown by tlie fact that 
46 per cent of the boys and 48 per cent of the girls arc worric^l 
about them. Perhaps an improvement in the educational process 
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,™uJd cut the pccmc even U some c^e. tlicsc .vonics 

are probably indicative of neurotic tendencies and idiinre .ui indi¬ 
vidual psychological approach for tlirit climmatoii 

The piactical appioach to Iftc of those children is niii,h.isi/o.l by 
the fact that Items such as having a picttv hniiie and inrny ilnihi-s 
are lelcgatcd to lowest place both by hoys and gnls. 1 he nider 
in which the categoiics appeal indicates a smnul aiui respniwilile alti¬ 
tude by the cliildicii They show themselves to i)c realistic in their 
valvieb They are reasonable and much less- beset hr snperstNiini than 
children aic usually cieclitcd with being. 

Ccitain sex dififcienccs appear in this conncctiun. Ihns me iiinre 
conceincd with pioblems of social and pcisonnl adeiiuatv than giiK. 
Apparently they feel moie awkwaid than the gills. Ktonnmic pioh- 
lems are also of mojc concern to boys than to giiW Even m this 
age when men and women both earn money the man lias [lie giealei 
economic responsibility as head of the faniilv. 'I’liis is cvideiiily 
brought home early to the cliildicn so that boys expitss greater 
concern with economic problems. 

Differences between socio-economic gioups rverc invcstig.iteil ftir 
nine items winch have socio-economic implications. The iiems ilioseji 
for tins study were 10, 17, 22, 30, 35, 38, 40, 44, 49, Diffi'ring 
socio-economic groups were selected by means of scores on (he* snchi- 
cconomic scale winch is attached to the ihi/uf Eor/uu/s Trsi, flcnies 
on this scale wcic available for 400 cliildicn who Lnok the ll’tiines 
Test. The lowest and highest third according to sncio-ccniinniic 
score were selected. These thirds then constituted (hlfciiiig sochi- 
economic groups whose responses were compared, 

TABLE 4 


Percentage 

Answer IMG "OrfFN” or 
Groups for a Selpcffd 

•‘SoMPiiMra’' BY Socio-l\M\nMi( 
Group ot It^ms 

Item 

Upper third 

Lower third 

Piirerclli t* 

number 

ptM cent 

per ccni 

pet i^cni 

10 

43 

57 


17 

58 

67 

9 

22 

88 

90 

2 

30 

43 

50 

1 

3S 

57 

67 

11) 

38 

76 

70 

4 

40 

45) 

50 

\ 

44 

70 

73 

3 

49 

SO 

60 

10 
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For eacli group the pcicentage ansAvejing eithci ''somefimes"' or 
"often"* to each of the nine items was computed* The lesults arc 
given m Tabic 4 

The latgcst difteicnccs aic found in Items 17, 10, 35, 49, and 
all four ate listed as being in the “economic’^ categoiv in Tabic 2 
Appaicntly economic wonies aic a greatei pioblem to children in 
the lowci economic gioup than they aie to childlen in the upper 
The Items ielated to family and the one dealing with manners show 
vciy slight difteienccs. Only one item, No* 10— "not finding a ^ob 
afiei leaving school*" shows a diffeicncc which is more than twice 
its standaid eiioi and may be icgardcd as significant For this 
icason tlie cliffeieiices between socio-economic groups cannot be le- 
gaided as well established, 

A more extensive study of Avonics as i elated to socio-economic 
statvis IS now \\\ piogicss by comparing lesponses of children in 
neighboihoods which diffci accoiding to avcitigc rent of homes, 
extent of delinquency, health, and similai factois* 

Summary 

This aiticle lepoits the lesults of a "lUoines^' uiventoiy given to 
5+0 ehildicn in gindes five and six m New Yoik City The group 
was made up of an equal numbci of boys and girls. The items have 
been lankcd foi amount of worry sliown by both sexes When the 
Items aie gioupcd into eight catcgoucs, we find that botli sexes 
wony most about family and school items. Next as sources of woiiy 
come peisonal adequacy, social adequacy, economic problems, and 
health pioblcms. Last of all, imaginary and oinamcntah Little 
diftcience was found in the amount of wony connected with nine 
items of socio-economic impoitancc between two gioups of childien 
varying in socio-economic status. Only one of these items {" 7 fDt 
finding a job afiei leaving school*") showed a statistically significant 
dfffeicnce between the two groups of childieii 

The excessive wonv of these children about school items would 
seem to indicate that oui school system lays too much emphasis upon 
^'[ailing a test,"* **having a pool lepoit catdf' *^betng late to school/^ 
and "being left hath in school/* We cannot easily ieduce child)cii’s 
woiiies about family mattcis, but wc might vciv well do so in rc- 
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gard to school matters that arc not very significant for the child’s 
future growth and development. 

Teachers College 
Columbia Unwers'Hy 
Netv York City 
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THE EFFECT OF CRADLING PRACTICES UPON THE 
ONSET OF WALKING IN PIOPI CHILDREN^ 

Depaitmciit of Psychology, Unweisity of Virginia 
Wayne Dennis and Marslna G DENNist 


The custom of placing the infant in a device "which lestiains his 
movements occius in many paits of the woilcl. A study of the effects 
of such lestnction of movement should liavc considerable importance 
for an understanding of the factois which contiol the motor develop¬ 
ment of the young child. 

The present paper reports such a study among the Hopi Indians 
of Arizona. Fovtvmately among the Hopi it is possible to find the 
conditions which are necessary to an investigation of the effects of 
restraint; namely, a group of people which makes use of cradles; 
and a second group, similar m race and cultuie to tlic first gioup, 
but which docs not place its infants undci the same lestriction 

A Cradling Customs or the Hopi 

Of the picscnt-day Hopi villages, all make use of cradle boards, 
except the towns of New Oiaibi and of Upper Moencopi. The 
latter two villages have become Americanized to the extent of giving 
up the use of the ciadle. They have also adopted American dress, 
have given up some of their ceremonies, and m genetal are less con- 
seivative than aic the other Hopi towns. Nevertheless, their diet, 
their nuismg customs, and theii child leaiing practices apart from 
the use of the cradle board lemain viitually imclianged. New Oraib! 
and Upper Moencopi, therefore, furnish a neatly ideal comparison 
group for the purpose of contrasting Hopi infants who have not 
been placed on the ctadle with those who have been subjected to this 
custom, 

Hopi cuUuie has been studied extensively. Adequate bibliogra¬ 
phies to the anthiopological mateiial may be found in the work of 
Ilcalb (2) and of Muulock (9). However, the Hopi cradling 
practices have not been desciibcd in detail by pievious writeis and 

♦Received in the EdiCoijal Oflicc on Janimiy 13, 1939 

iWe whh to ncknowicdgc the flid of the Socinl Science Research Council, 
which made it possible for us to conduct this invesUgntion 
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the following account is taken in the main from the aiithnih oun 
researches.'^* 

In former times the Hopi of all villages used a woven ciadlc niftdc 
from the small branches of the sumac Schnwlfzta Tfihhata, hut at 
the present time this cradle is seldom used except on I'lr^t 
from which only a few of om data aic deiivcd. Kiseuhere the 
woven ciadlci which lecjuired considerable labor tuul skill foi Us 
construction, has been replaced by a heavy boaid about one (not 
wide and about two and onc-haH feet long, At one etui of the 
boaid IS fastened a face- or head-guard of stiff heavy uire This 
simple device constitutes the cradle on which the infant i', fiinily 
secured 

In order to place the infant on the boaid, tlic child, naked or 
wearing a shiit or diapci, is put on a cotton blanket which lies on the 
board The infant’s nnns aic extended by his sides and the uglit 
side of the blanket is pulled tight over the light arm aiul is put 
between the left arm and the left side and tucked under the infant's 
body. The left side of the blanket is then pulled Hi inly ovei the 
left arm and tucked undci the right side of tlic child, The i>cirt 
of the blanket winch extends beyond the feet is folded hack under 
the infant's legs and buttocks, The infant, thus wiappcd, is ticil to 
the board by strips of cloth winch cnciiclc tlic babv nrul the boaitl. 
The wiapping includes the legs which arc thus fabtened so that they 
can be flexed only to a slight degree, The infant is mi Hirnly 
wiapped and tied that he cannot turn liis body and cannot lelcase liis 
hands from the bindings Only the head wliich tCbis on a sniill 
pillow or pad of folded cloth is relatively fice to move. A piece tif 
thm cloth is placed ovci the face guard in ordei to daiken the fiue 
of the child and to exclude the flies. The ciadle, witli the infant 
upon It, lies upon the floor or upon a bed. It is never placed veiti- 
cally, and is seldom called about 

The infant is thus bound to the boaid on the firftL day of life 
and for the fust three mouths he spends nearly all of his hnvns 
in this position Although he is taken off one or nioie times daiK, 
either foi bathing or foi replacing soiled cloths, these npciatiuiis 
do not consume many minutes ami he is reiuriicd lu the iioaid 
when they are completed. Tlic infant nuibcs while tied in the 

**See especially The iiopi Child New Yoik. 1>, Appi^mni rciuiiv). 
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board, the cradle with the child attached being held to the mother’s 
breast He sleeps ou the board at night as well as by day. 

It will be seen that the ciadle deprives the infant of neatly all 
ficedom of movement dining the early months. These months, of 
course, aic laigely devoted to sleep, but nevertheless the importance 
of “random movements’‘ which occur dining this period has been 
stressed by many writers. 

After the early months the curdle board continues to be used ur 
the same general manner as foimcily, but the miinbei of houis pei 
day spent upon the boaid giadually decreases In the later months 
the degice of ficedom of the infant vaiics from mother to mother 
and from child to child. The infant may be permitted daily to 
spend some time unbam pc red upon the floor. More commonly he 
IS held in arms or on the lap for n while each day. The amount of 
time spent oft of the cradle gradually increases However, night 
sleep and daytime naps continue to be taken while he is tied to 
the board, and on awaking the infant is left upon the board until 
lie becomes restive. 

The time at which the ciadle is discarded varies greatly Nearly 
all of those mothers who use it employ it for at least six months 
Some mothers use it for more than a year. la the case of 14 of our 
subjects, we inquiicd concerning the duration of ciadle board usage 
Witlr these cases the average duration of cradling was 9 months, 
with a range of from 4 to 14 months. 

In the two piogiessive villages the majority of mothers use no 
restraining devices at all. The infant rs dressed in shut and diaper 
and covered loosely by a blanket, with his hands free. He is placed 
m a basket oi bassinet oi child's bed with no inoie restraint than 
accompanies such a position among white Ameiican children. 

The present rcpoit deals only with the age at which the infants 
of tlie two groups begin to walk, although data concerning the 
onset of other motor performances would be desirable Information 
concerning the onset of walking was obtained from mothers’ reports. 
Whcthei 01 not the cradle board had been used was also deter¬ 
mined m each case Tlie data weic gathered in the summers of 

1937 and 1938 The fact that wc lived foi two summcis among 

Hopi gives Us much more confidence in the diita than wc would 

have it wc liad obtained out matciial from motlieis whom we did 
not know pcisoivallv. 
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B. Method of Gathering Data 

In the gathering of the data for any pueblo wc wcie accom¬ 
panied by a young woman who was a native of the village. As a 
rule the interviews were conducted in Euglisli, but in sonic canes 
the Hop? language was used and our guide served as an intiMpicter. 

Wliere It was possible, we saw all of the children of n villngc 
who were between two and six years of age. Child] cn who 
were under two years of age arc not included in the tabulations 
as many children less than two years of age cannot walk and, hciicc, 
records of walking for this group would be jicccssarily incomplcti*. 
Only a few children ovei six years of age wcie included because wc 
felt that the mother’s memoiy would be less icliablc if it covered 
a period of that length. In all, we secured data on 63 children 
wlio had used the board and on 42 children who had not used it. 


C. Reliability of Data 


Anaong the Hopi, the Gregorian calendar is almost uiiivcrsnUy 
used, the birthdays of the children aic known, and an accurate 
knowledge of walking ages seems to prevail. "Wlicii asked at what 
age a given child began to walk, the pueblo moilici, aftci a few 
moments, gave a reply such as, year and one tnonth rtnd a feiv 
days/^ or days before the first birthday/' or something equally 

ciicumstantial. While we have no check on this point, wc aic of 
the opinion that the mothers who were interviewed gave informa¬ 
tion as accurate as that obtained from white mothers,^ 

One indication of the relative accuracy of the (lain lies in tlie 
fact that there is no unusual grouping of cases in any one month, 
as shown in Table 1 The cases at one year and at 18 months 
exceed thobe of the adjacent months, but scaiccly more io thiiu 
do the repoits of white mothers (12). 

In questioning the mothers, we asked how old the child wns 
when he first began to walk by himself. If further definition was 
necessary, we asked when the first steps alone wcic taken. By 


^his IS not true of the Navnho At the present time onTy a few NnvaUn 
understand and iiiake use of our celcnJpr. We gathered Ihc walking agen 

'vcrc in leriiis of 

one year, year and a hdfj* or Wo yeaur In other words, oidv 12 

a *hmigh( it 

her? re they agree roiigldy with the ninicrial 
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TABLE 

1 


Agb 

AT ONSEf or 

Wat.kinc 



Hopi 

IIopi not 


Age in montha 

using botiid 

using boaid 

Tevva 

24-24 9 

2 

2 

1 

23-23.9 

1 

0 

0 

22-22.9 

0 

0 

1 

21-21 9 

0 

0 

0 

20-20 9 

1 

0 

0 

19-19 9 

4 

0 

2 

18-18 9 

7 

6 

5 

17-17 9 

0 

0 

1 

16-16 9 

3 

4 

1 

15-15 9 

3 

6 

1 

14-14.9 

15 

6 

10 

13-13 9 

6 

% 

3 

12-12 9 

10 

6 

14 

11-119 

9 

2 

5 

10-10 9 

2 

1 

0 

9- 9 9 

0 

1 

2 

Total eases 

63 

42 

46 

Average 

14,9S 

15.05 

14 45 

Average excluding 



cases beyond 
21.0 months 

14 53 

14.57 

14 05 

Standard 




deviation 

2.62 

2 24 

2.60 


examining a numbei of pueblo infants who wcie just ^^bcginning 
to walk*' we were able to determine that the plirase ^‘beginning to 
walk** or its Indian equivalent means taking one or more steps 
alone which is the criterion that has been used by most investigators. 
This peifoimancc is a point of inteiest to Hopi parents and is 
noticed and remcmbeied by them» There was no indication tliat 
the phiase differed in meaning for the two classes of mothers. 

Our subjects Aveic appioximately evenly divided as to sex 

D, Presentation of Data 

Smith et ah (12) have held that childien who begin to walk at 
an age greater tlian 21.0 months seem to make a separate gioup 
statistically and that all or ncaily all such cases may be instances 
of ictardation due to malrwitritiorv or disease. Wc have computed 
aveiagcs for our data by two methods, one excluding and one includ¬ 
ing the most letaidcd cases among om subjects. The diffeicnce 
between these averages is appioximately .5 of a month. Since we 
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wished to coinpare oui matcrifll with that of Sniitli r/ (d, our si^nins 
were computed witli tlie icttirded crises excluded, as wn^ done i)v the 
authors just mentioned. 

Table 1 presents the distribution of the of walking 'cuuded 
hy us, together with the averaftcs and standard dcviatuias. 

It will be seen that the infants who used Hio cmiIIc lioard and 
those who did not use it (Iiffci in avciagc age of onset of w.ilfcirig 
by only sevcn-hundiedtiis of a month if we iiicliido all casc^ (the 
averages being lespectively 14 98 months and Iinoiitljs), and 
by only foui-hundicdths of a month if we exclude the cases hevond 
21.0 months. This means a diffeicncc between the averages of Iroiu 
one to two days, The average age at walking of those svho usimI 
the ciadlc boaid, m both compaiisons, is sUfihlly less tium those 
who did not Since the differences aic quite insignificaiU^ there is 
no evidence of an effect of the ciacllc boa id upon walking Also, 
included in Table 1 are the walking ages of 46 childien fiojn the 
Tewa villages of Santa Clara, San Ildcfonsn, and S.in Juan These 
data were gatlicicd in the same manner as the data conceining llir 
Hop! It will be seen that the aveiage age of walking among t)ic 
Tewa children is not significantly different from that of ihe Hnpi 
groups 

We have shown m a previous commuaication that the 'rewa use 
a erndic only foi daytime naps^ a piactico which is inteinu'dialc 
to the customs of our two Hopi gioups, The lack of a signilicant 
difference between the Tewa children and citlici of the Ilnpi gifiiijis 
confirms the previous finding that cradling customs do not influence 
the age of walking, At the same time, the close agiecment hettteen 
the data of the Hopi and the Tewa groups—who differ coii^ulci tilih' 
m language and culture—tends to show the lehahibty of our nwtlmd. 

We feel that the results of this study arc in accord witli iccvot 
experimental studies on the lelation of tiaining to inaluiahniu In 
general the experimental studies show that additimuil tiaining oi 
practice above a ccitaiii minimum has vciy little effect upon infant 
behavior The Hopi mianits, while lestiaincd during many hmnj, 
of the day, are not totally rct>tiallied and app.ueiuly tlie iKti\'itv 
winch IS pcriTwtted is sufficient to provide the iicccssaiv nppoi tunities 
for niotoi Icaining, We sec no conuatlittmn ui the fact iliat llie 
Hopi infants aic not affected by the ciadliiig practices, while two 
infants which the picsent writers subjected to icslilcliun of juae- 
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ticc (4) did show letaidation in a few responses. In regaid to a 
few responses our expeiimental subjects weie entirely withheld fiom 
practice, whcicas the Hopi infant who is kept on a cradle boaid is 
neveithcless fiec to act as he pleases scvcial hoius per day during 
the second half of the first ycai* It will be lecalled that our 
experimental subjects, when given an oppoitunitj^ established the 
missing items in then icpcitoiie with much less than the usual 
amount of piacticc 

It IS oui view that unhampeicti and healthy infants exhibit 
motility far in excess of the activity which at any stage of maturation 
leads to the establishment of the lesponscs chai actcnstic of that 
s^^age Just as it has been found that natuie is prodigal in that she 
lias supplied the individual with moie kidney tissue and moie lung 
tissue than is oidinaidy needed for noimal functioning, so appaiently 
has she been piodigal in eliciting iii the infant moie activity tlian 
is needed in the formation of pew responses* That is why addi- 
tional piacticc has little oi no effect upon the infant, and it is 
likewise the leason why a considerable dcgicc of lestiaint has 
no influence upon the bchavioial repcitoiie We do believe, how- 
cvev, that if activity wcic reduced below a certain minimum, be- 
Imvioial development would then be affected. 

No data have been published on tlie motor development of other 
Indian childicn, except for some casual obseivations by Ilidlicka (8). 
However, there is available a considciable body of matciml on the 
walking ages of children of othci laces and cultuics, and it may 
be of intciest to compaic the averages of other groups with the 
avciages of oiii Indian subjects, 

Table 2 presents the Indian avciages in comparison with the 
lesults of other studies wluch have used tire method of mothers* ic- 
poitij Since Smith et al subjected several sets of data to a treat¬ 
ment uniform with ours, oui citations in several instances aie to 
the data as picscntcd by Smith and hei co-aiithois rathei than to the 
oiigiual data. 

It will be seen that the Hopi avciagc is one month gienter than 
tile slowest of the conipaiison gioups, This diftciencc is statistically 
leliablc and the otlici diffci cnees of com sc yield very high reliabilities. 
In Lompaiison with lire most advanced gioups of white subjects, the 
IIopi thildrcn aic piacticaily two months ictardcd. While the 
diffcienccs in cciUial tendency aic maikcd, it should be noted tJiat 
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TABLE 2 

AVhrale Ar.K OF Watki^ig Amowg Various Groups*’ 


Race 

Location 

Average 

Sigma 

No. ol 
S'h 

csi igaldr 

White 

Scatdc 

12.77 

2t23 

831 

S SmiiU (13) 
rcriMiui* rt til, (12) 
HnlhcU (3) 

White 

CaUfornla 

12 9+ 

2,22 

556 

White 

White 

United States 

12.97 

2,35 

217 

California 

13.20 

L95 

61 

ILaylcy (l) 

White 

Various 

13.21 

\M 

25 

IliographicH (6) 

Vatioua 

Hawaii 

13 25 

2,27 

721 

Siniih, ct a! (12) 

White 

California 

13 29 

2,20 

252 

Pyle*ij rf al (10) 

White 

Iowa 

13 47 

\,% 

108 

SmiiJi, rt fl{, (12) 

White 

New York 

13 55 

1,55 

49 

Mend (12) 

Hopi Indinns 

Arizona 

14 55 

2,51 

100 


Tewa Indians 

Now Mexico 

1405 

2,60 

44 



^It may be objected that, if our table included vShirley's datn, then the 
Indian avernge would not seem unusual, fof die average np!c of 
of SKirUy’5 aubjecu waa 14& montUa. Her data are not listed with the 
others because they were gathered by a dilfcrent method. In the course of 
periodic visits to the home, Shirley recorded whether or not alic saw the 
child walk alone A child might have taken a few aicp^ *ioincUmc cftrlicr, 
but unless this recurred dating (he examlner^a visit he wn'i not ^^nitl to 
be walking, This definition of walking Is clifFerent fiom the criterion here 
employed, and averages based on Shirley's method me nccCB’^nrilv greater 
than averages derived from mothers’ reports of the first 8tcps» Tlic inclu' 
Sion of both types of data in pne table would lend (o coiifuNioit and 
misunderstanding 

the rnnges of all groups are nearly identical, and the variability 
relative to the mean is quite large in all studies* 

At the present time vve have no 5nform«ation which leads to nn 
understanding of the retardation of the Indian children. Several pos¬ 
sible explanations suggest themselves. In tlic first place, the difference 
may be due to a constant overestimation of walking ngc^ by the 
Indian mothers, or of underestimation by the women of the otlicr 
groups, In our opinion, the differences arc too great to be explained 
in this manner, although it must be admitted that tlie crroi of 
estimation of the Indian women is not known. Pyles ei af, found 
that white Aftiencan mothers, reporting on age of walking xvhen 
the children were 21 months of age, underestimated tlic age of 
walking as determined by direct observation by only four-tenths of 
a month, whereas the difference between groups is sometimes 
great as two luontlis. 

The likelihood that the groups made use of different ciitcria of 
'Valking'’ is naturally suggested. We have already described the 
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mcasuies which we employed to obtain a ciiterion which, we feel, 

IS compaiable with that used in other studies. It is oui opinion that 
Table 2 lefcis to leal differences and not to differences in esti¬ 
mates and in criteim 

Had we not found the ciadle board to be without effect, it would 
Imvc been natuial to turn to it as a plausible explanation of the 
diffciences. But the present evidence sliows that we must turn 
to other causes. 

One of these may be the altitude at which these Indians live, which 
IS between 6,000 and 7,000 feet above sea level. Another environ¬ 
mental possibility of explanation would be a dietaiy one, as the 
diet of the pueblo child differs maikedly fiom that of the American 
child But such speculation is fruitless without further lescarch. 

However, our picsent data force us to point out the dubious 
conectness of the suggestion made by Smith and her associates (12) 
that age of walking is greatly influenced bv the amount of sunshine 
and by the average annual temperature. These investigators point 
out that walking is earlier in Hawaii than in California, and earlier 
in California than in Iowa and New York, and they note that 
these regions differ in the same manner m respect to mean annual 
tempcratuic and hours of sunshine. Yet the pueblo children are 
the latest walkers thus far reported, in spite of the cloudlcssness and 
the comparative warmth of the Southwest, a fact which would seem 
to negate wliatcvci evidence other data may have contiibuted to 
the theory of climatic influences on the onset of walking. 

E Summary 

Hopi childien who aie subjected to consideiable restraint of move¬ 
ment by being bound to a cradle board foi most of the day duiing 
a large pait of the fust year of life are no slower in beginning to 
walk tlian are the children of more acculturated Hopi motheis who 
have given up tlie use of the ciadle board. The infants who are 
placed on tlie cradle boaid do nevertheless have some oppoi tunities 
to practice coordinations which may lead to walking. Restraint of 
the infant is most maikcd in the caily months, and ficcdom of 
movement is greatest m the months just preceding the onset of 
walking. 

The lack of influence of cradling upon the onset of walking is 
intcjpicted ns showing that the activity of the uiihampeied child is 
greatly in excess of the activity rcquiied to develop the characteristic 
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infantile responses. Movement can be markcilly ic-.Uinned without 
inauencc upon w.ilkiiig, and piobably without influence upon other 
responses It is not held, howevci, that all innvenient or all pr.-ic- 
tice could be dispensed with without effect upon bvh.ivioi al 
development 

Hopi infeints^ those Avho unhiiiiipcied iis well iis those tvlio 
ate Testiaincd, begin to walk at an avd.igc age wln'cli is foui to 
eight weeks beyond the avetage age for tins perfoiniancp in .iny 
groups pieyiously leportcd. The cause of this. letarthilion ol tlie 
Hopi children was not asceitaincd In the present study. 
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WAKING SUGGESTIBILITY IN CHILDREN: GENERAL 
OR SPECIFIC?^ 

Division of lulticaitoncil Refeteuce, Punitte Univetsiiy 


H IL RfmmiirSj MauiiLle Cmi-nR> akd l^AxaicrA Jon^s^ 


A Problkm 

In an cailiei papci Aveling aiul Haigreaves (1) icpoitecl on the 
icsults of aciniinistciing a numbci of tests of *^suggestibilit 5 ^“ to a 
population of elementaly school childlen of avetage age 12. In 
tlicir papei they state, “Such evidence as is foithcoming seems to 
point to a factm of gciieial snggestibilitj^, ratlici than to specific 
suggestibilities, as picviously believed” (p. 53), and again, “There 
IS evidence which points to a gcncinl gioup factoi of suggestibility” 
(p. 75) 

To test this liypntliesis in terms of two of the tests used was one 
piupose of the expciiment hcic described A fiuthci puiposc origi¬ 
nated in tt\cu treatment of leUablhtv of the measurements, which 
seems open to lathei senous criticism The two tests m question 
wcie foi tile acLcp lance on the pa it of the subjects of suggestions of 
hand ligidiiy and liaiul levUation, The mstiuctions to the subjects 
quoted in tlic next section of the present papci will iiialcc deal the 
natiiic of the tests. 

I'lic concept of icliability is used by Avcling and Haigreaves in 
rathei widely vaiving senses as Avitness the following quotations 

As It [the of liantl rigidity] wcia pcifoimcd oidy once 
with csch suhjett, iKeio was no possibility of obtaining a 
rcUaliiUly (ncHiciciU (pp 55-5G) 

'I'hc reliability of the two divisions was foi the boys, 
r — 6t, for the gills, r = 99 (p 58), 

'£hc tost was given twno, once for each hand, and the 


♦Ktceivod ii\ iho Iduoii.d Olfiec on IMuiiniy 8, 1939 

^llesponsilidnv foi ihis sUidv is divultd ns follows Kemincis plnnned the 
cKpciiineiit, lu.uli the imessaiv aiiangeuieius, planned the suuisncal aualy- 
sis, and |)]i[>iiiL(i the papci here piesciiied. Cmlci mid Jones did the 
I.tboi,i(oi> ^voik, inaflL‘ tlie (.dniliUions, anti did n pnit of the coinpiitatjoncil 
work 
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reliabJity right hand vs left hand worked out f — 59 

(P 

The test was performed twice with each subject, once sitting 
and once standing The reliability between the two was Boys, 
r = .81; girls, r = 93 (p 6+) 

Each and all of these concepts of icliability thus opeiationally 
defined is objectionable. The score on the test is a iiumciically de¬ 
fined judgment of the extent to which the subjects accept the sug¬ 
gestion of Inability to clo&e the hcvtid (hand rigidity) and the extent 
to which they accept the suggestion that the hand rises of itself fiom 
the table on which it is placed. Since it Is the accuracy of these 
judgments on the part of an expenmenter which constitutes the 
reliability of the tests, a more defensible opeiatioiial definition 
seem to be the extent to which two expcumcntcrs judging the 
lesponscs independently of each other agree in their judgments. 
It IS in this sense that the term reliability is employed in the piesent 
study. 

B. Subjects and Experimental Procedurc 

The subjects were 118 school childicn in Giades 5 to 7 of whom 
56 were boys and 62 girls,^ The children were brought into the 
laboratory one at a time and wcie given the same instructions in the 
case of each test as given by Avehng and Hargreaves. For the hand 
levitation test these were as follows: 

'TIace your hand on the table, (Subjec^t fact tiff expert^ 

menieti placed hts nffht palm down, upon the table*) 

*T am going to lay my hand lightly on top of yours and I 
want you to pay very special attention to the feelings you get 
from your hand. You need not tell me anything about them 
unless I ask you. I Just want you to get the feel of them ” 

T^te experimenter then laid hts hafid firmlyj hut Uffhfly upon 
that of the subject, so that the tips of his futffers rested upon t/s 
hack near the wist* He coutviued the instruction: "You wUl 
feel your hand growing lighter, as if it was losing weight, 
and not resting on the tabic. It gets ligluec atiU no\Y, na if it 
had no weight at all. Da you feel it r If the subject answered, 

'No/' the insttuctiQii was contmied in the same sense; if, 

Tt is a pleasure to acknowledge the colSperatioa of Mr, F. A Burtgfield 
Superintendent of Schools, West Lafayette, Indiana, In providing n labora¬ 
tory for the experiment and in making the cliildren available for the study. 
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"Yes/* the cxpet\menter almost impcrccpUhly raised htJ hand, 
teluMug the ^oy slight pressure and ot the same Ittne saying 
"Ciocicll It IS quite light now. It has no weight nt all It is 
leaving the table nitogcthei—coming right off of it and rising 
in the air/’ 

Dtinng the hand ligidUy test the subject is seated opposite the 
e^pcrimcnlcr and given the /oZ/ow/w^ visitticlions* "Hold out 
your hand—so, like mine, and fiK your eyes on my hand What¬ 
ever I 8.iy, do not take yonr eyes off my hand But, while 
looking nt my Imiul all the lime, I want you to pay special 
nitcniion to the feelings you get in your own Do yon under¬ 
stand? You arc to look at my hand nil the time Don’t look 
at )oiii own or at me; but pay nitcniion to the feel of your 
o^vn hand/’ Daring fhh genet nt ttts fraction the c\pe rim enter 
held out his hand, palm uppermost, easily and loosely, voiih 
the flngets very slightly flexed, in a position some four inches 
above his right knetj so that the subject could easily fixate U, 

The insituclion then continued^ "You will piobnbiy feel a 
slight tingling, or tightening or stiffening in yoiu fingers. I 
want you to tell me at once when you feel this" The momctit 
any such feeling was reported the stop watch was started; and 
the c\pei imettfer at the same time deliberately straightening 
out his fingers and vety slowly making his hand stiff and rigid, 
conthned: "NowI You will find that tingling and stiffening 
Increase, so that your hand becomes quite stiff; ao that you can’t 
bend your (ingcra at all; or close yoni hand Do you feel it? 

Tl’a getting atiffer now—quite stiff and iigid. Now yon can’t 
move your fingers. You can’t close your hand, You can’t 
close it nt all. Try I” 

The two cTcperimcliters each tested lialf the children in double 
iatiguc order, Le , according to the schema; 

Itxperim enter Subjects 

1 1 and 2, 5 and 6, 9 and 10, etc 

2 3 and 4, 7 and 8, 11 and 12, etc 

A few children wcic first tested to familiarize the experimenters 
thoroughly with the procedure. These were not included in the data. 

C. Result.s and Discussion 

The majoi pioblcm, i c., the psychological uniqueness or gen¬ 
erality of suKgcstibility as measured by the two tests in question 
is answered quite unequivocally The corielations given below 
(Table 1) provide the necessary data. 
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TABLE 1 

iNTtRCORRELATION AWD REUADH ITIES OV HaND RiGIDUY AND IIaND LPVITATION 

Tests ^ ^ 

Corrected for 
r nuenuauon 


Hand rigidity vj levitation Stl 

ReliabiJity, Mgidity, Cutler vs Jones 94-7± 006 

ReUahiUty levitatioit, Cutlei i/s Jones 007 


US 

US 

118 


,5l6:t 046 


It apparent that, whUc there is some dcgirc of psychological 
concomitance of the two variables, their uniqueness or specificity 
IS grentei than their oveilap. Suggestibility of children so far as 
these data go, is not a gcneial tiait, but in large part specific to the 
situation 

Data were obtained beanng upon a nuinbci of subsicli.uy prob¬ 
lems The first ot these conceins sex diffcjenccs in the expcilmcntal 
?>ubjects, Table 2 shows the results 


TABLE Z 

Average Sex Dipferrncbs in SuncrsTminTV 


^ C’hnncesin 
DifT of J)iff 100 of a 




N 

Menu 

SD 


mean'! 

PE<nif 

tiwc diff 

Hand 

Boys 

56 

8 43 

4.1+ 

0 37 

0 37± 

0.76 

69 

rigidity 

Girls- 

6Z 

8 06 

3 73 

0,32 

Hand 

levitation 

Boys 

Girls 

56 

6Z 

4 32 

5 18 

2 35 

2 57 

021 

0 22 

086± 30 

2.S7 

97 


There is here no clear evidence of a sex difference, altliaugli the 
lesults for hand levitation approach fauly closely the ciiteiion of 
a statistically significant difference The cxpciimcntcrs, hcfoie the 
dAta were analyzed, lepoited a subjective inripiessiori that boys 
seemed on the whole more suggestible than girls Tlic lesults give 
some slight warrant for this impression. Since the cxpeiimcnteis 
were both women ami since Aveling and Haigieaves (p, 58) le- 
ported gills considerably more suggestible tJian boys, thcie is ground 
for the hypothesis that the sex of the cxpciimcntci may be a sig¬ 
nificant variable in the test sitUiation. 

Another problem which picscntcd itself was the diffeiential influ¬ 
ence of the two expeiimentcis on the test results. 'Flie amdvsis of 
this influence is summarized in Table 3. 
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TABLE 3 

Avhrac.e Dimlrknci'S in SuG(iE3rininrY ior tiil Two Expcrtmenters 




N 

Menu 

SD 


Diff, of 

means 

D’ff 

Chances in 
100 of a 
true diif, 

Hand 

rigidity 

Jones 

Cutler 

62 

56 

8 73 

7 71 

3,93 

3 91 

0 34 

0,35 

1 02± 49 

2 08 

91 

I la ltd Jones 

levitation Ciillci 

62 

56 

5 53 

3 95 

2 50 

2 23 

0,21 

0 20 

I 58±.29 

5,45 

100 

It IS 

obvious 

fiom these 

icsiilts that 

the child icn's 

responses 


varied on the aveujic with the cxpciimenter. While the aveiage 
difteicncc foi the hand ligidity test is not completely reliable fiom 
a statistical standpoint, it is faiilv large, and the avciage differences 
foi both tests are in the same diiection. Moic or less subtle differ¬ 
ences in peisonal appcaiaacc, voice, etc, of the experimeiUcr wiU 
evidently innucnce the responses of the subjects in a systematic 
fashion. 

When the collection of the expciimcntal data was neatly finished, 
the expcrirncnlcis icpoilcd that in their judgment they obtained 
moic positive lesuUs as the cxpciiment piogrcsscd, possibly as a 
result of greater piacticc and familiarity of the experimenters with 
the tcchniiluc of adinmisLciing the tests, possibly also because of the 
“mental set” of the childicn who leaincd fiom children pieviously 
leslcd stimething «ahoiit the nature of the tests, These two possible 
facuns could not be scpaiately evaluated fiom the data, hut that 
one 01 both opciatcd is faiilv clear fiom Tabic 4, in which the fiist 



I5V±,30 5 13 


100 
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lialf of the pupils tested aie compared with tiic la'it half. Although 
one of the differences is not completely reliable, both differences are 
in favoi of the last half To isolate the two factors it would be 
necessary to obtain subjects who could not conii'niiiiicatc with 
eacli other during the progress of the expciimcnt. 

One other factor, overlapping the two just mentioned, was intio- 
duced during the experiment. The cxpeiimentcis observed that in 
the levitation test the subject's hand when placed flat on the polished 
surface of the desk tended to perspire and stick to the desk. Ac¬ 
cordingly a pillow on the expeiimenter’s lap was used for a pait of 
the experiment. That this change measuiably increased the scores 
may be seen from Table 5. Even though the samplings are small 


TABLE S 

Comparison of Average Scores in Hand Levitation for Two Types of 

Surfaces 



N 

Mean 

SD 


Old. of 

means 

-Ml 

Chnnecs in 
100 of a 
true diff 

Without pillow 
With pillow 

18 

41 

4,72 

3.6S 

2.33 

232 

0 20 
0.20 

1 0+d=,28 

3.71 

09 


and the errois of sampling therefore correspondingly large, the mean 
difference is practically completely reliable. In absolute amount of 
score values it is approximately one half the standaid deviation of 
the 'haw” scores 


D. Summary and Conclusions 

A group of 56 boys and 62 girls of average age 12 in Giadcs 5 
to 7 were tested for waking suggestibility in terms of a test of 
suggested hand rigidity and suggested hand levitation to determine 
the psychological concomitcince and uniqueness of the functions in 
question and to determine the reliability of the measurements accord¬ 
ing to a more defensible operational criterion than that used in an 
earlier study by Aveling and Hargreaves. The data support the 
following conclusions. 

The functions measured by the two tests are inore unique and 
independent than concomitant (estimated tuic ; ^ 5\6 dz 046). 

2. Waking suggestibility as defined by these two tests is a func¬ 
tion of a number of factors among which piobably arc the sex of 
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the e\i)crimcntci, sc\ of the subject, "personality” characteristics of 
tlie expel iinciitcr, the physical conditions of the laboratory situation, 
social stlninialion of the subjects, and the like, 

3. The function incasiiicd by the two tests were measured with 
a hijfh dei^rec of leliabihtv, yielding icli.ibility coefficients under the 
cxpciiniental coiulitioiib desenbed of the older of ,95. 
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GENITAL AND SPHINCTER BEHAVIOR OE THE MALE 

INFANT^ 

Clinic of Child Developntcnif Yale Vnivcrstty 


H M, Halverson 


A. Introduction* Tke Problem 

The frequent occurrence ol penial tumescence {T) iii male mfantb 
in hampeiing situations at feeding time (13) laiscs several intei- 
cstmg questions Two ot these questions aic. With what fiequency 
does 7’ occur in the normal daily life of infants^ Do othei foims 
of iiampering pioduce this phenomenon? Although the fact that 
T occurs eaily in life is well established (1, 3, 6, 9, 13, 20), there 
is no definite infoimation concerning cithci the ficquciicy of its 
occuiience oi the conditions which produce it. It is possible that 
tn attempting to answei the fiist of these questions, infoimation 
may be obtained concerning the conditions which cause 7\ 

B. Procedure and Manner of Recording 

The purpose of the picsent study was not only to obseive and 
rcgistci in Order every instance of 7* which occuried during the 
daily life of male infants, but as far as possible to keep a continuous 
record of the piincipal forms of physical and emotional behavioi 
exhibited by the infants. To this end, the names of the infants 
in cub order were listed in the left hand column of specially prepared 
cliarts (sec Figure 1) and the behavior of each infant in the order 
in which it occuried was recorded opposite his name from left to 
right Vertical time lines in S-minute intervals enabled the inves¬ 
tigator to keep a faiily accuiate account of the concunent behavior 
of the infants. 

Tlie study was conducted on nine male infants occupying cubs in 
a single laigc room The infants, completely undressed, lay on their 
backs^ with diapers spread out smoothly beneath their buttocks and 

^Accepted foi pubhcnUoii by Ainold Gcscil of the Editoiit'll Bonrd, and 
received in the feditoi'ial Oflicc on Fcbinary 9, 1939. 

attempt was made to mamtaur the supine posture Two of the infants, 
C and Ml, usually slept on their left sides None of them lolled completely 
ovei 
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FIGURE 1 

Method or Recording Behavior 

Beiiavior shown above occurred on eighth dny between 11 00 am nnd 

12*40 P M 


legs. The cribs were arrcingcd in a scniiciiciilai low with tlicn 
feet toward the investigatoi who stood at a distance of about eight 
feet from the middle cub so that lie could easily observe the move¬ 
ments of the infants. Three assistants vvlio attended the infants 
aided the investigator in collecting the data whicli inchided Llic 
following Items: angry, arching, asleep, awake, crying, frelling, 
pasping penis or scrotum, kicking, raising the legs, iiioiithing, play¬ 
ing, thumb sucking, quiet, restless, feeding, sleepy, moving slowly, 
soiling^ stretching, tlircsJung, twjsting, voiding, tumesce/ice and 
dctumescencc (2:)). D is used to signify the pioccss of subsidence 
of turgid I ty in the penis. All of tlicse items wcie conveniently'' 
abbreviated ioi pm poses of tabulation^ 


^E\p\mat\m of symhoU Onset of tumescence (T) is indicated by nn un^ 
strofic (/) from the base line, dcuimcscence (D) by a downstrnke (V) nml 


^ Arches back 
ylN Angry 
AS Asleep 
A!f^ Awake 
C Cries 
V'’ Fiets 

G Grasps penis or sciotuin 
2C Kicks 
M Moves about 


P 

Q 

R 

SL 

SO 

ST 


Sy 

V 

IT 


Sticks rhumb 

Quiet 

Restless 

Slow ill n vein cuts of aifns 
and legs 
Soils 
Stretches 
Sleepy 

Penial vihirtioii 
Void a 










H M HALVERSON 


97 


Dctumc<5ccncc (D) and T wcte lecoided as follows Absence of 
T was indicated by a line superposed on the horizontal base line 
foi each infant (see Figuie 1). When T began a line was diawn 
upwaid from the base to show the time (indicated by a clock: on 
the wall in fiont of the investigator) of the onset of the phenomenon 
Wlicn tuigcsceiice had attained its maximum, the line was continued 
parallel to the base until D set in, when the line was drawn dowii- 
waid towaid the base Thus a faiily accuiate recoid of the duiation 
of each T and the time at which it occuned was obtained Iiicieases 
and dccieases in turgescence weie indicated in similai mannei. 

The investigation covcied 10 days, fiom July 6 to Inly 16, 1937 
Obsei vatic ns began at 8 30 in the morning and on eight days con¬ 
tinued thioughoiit the day until 5 o'clock in the aftcinoon The 
presence of visitors on the fifth day and a diop in tempeiature on 
the ninth day teiminated the obscivations foi these two days at 
3 o'clock. Feeding times thioughout day and night weie 9, 1, 
and 5 o'clock. In addition, some foim of fiuit juice was given at 
3 o'clock m the afternoon 


1 The Subjects 

The subjects foi the study weie a noii-sclected gioup of white in¬ 
fants of mixed lacial stock in the baby hospital at the State Faim 
foi Women at Niantic, Connecticut/'^ They wcie of diffeimg 
weights and body lengths* Only one infant, 5, was undeinourished 
All of the infants weic circumcised. They vaiied in age fiom 3 to 
20 weeks, 

C. Results^ 

1 Ntnnbe/ of T's and Then Dish ibniion 

The total numbci of T's obseived dining the 10-day pciiod was 
1,663 (Table 1) Sometimes they occuiied singly foi the individual; 
moie fiequentl}^, however, two or moie T’s follovv^ed one anothei 
in close succession to form a senes. For this reason it seemed 
advisable not to icgaid all T's as isolated items of behavioi, but to 

The wilier is pnrticiilaily indebted to Miss Elizabeth Miingei, Super- 
iniendcnt, Miss Elsie Shcaiei, Assistant Siipeimtendent, and Miss Edna 
Wufiht, SnpeiviMng Niiise, foi then coopeiation in conducting the stiidj', 

■‘'I'hc lesults aie summnii/cd in eleven tables, lepioduccd in the text An 
additional tiibic which details the quniUitaiive data foi each individual 
infant can he supplied by the wiitei on lequcst 
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group them in accordance with then occuirence in the individuals^ 
When, therefore, alter a careiul study of the situation, the interval 
between successive was less than 10 minutes, they were aibitiaiily 
designated as a series In passing it was noted that the tuigidity 
of the congested organ frequently diminished and incieased several 
times duiiiig a single T*, At other times vibratoiy movements {F') 
of the oigan occurred which had no connection with the rcspir<atory 
rate* In ordei that all T^s might be included in the total number 
of senes of T^s, each isolated T was regarded as a series. Hence, 
of the 636 senes of T listed in Table 1, 301 were instances of iso¬ 
lated T's The lemaining senes consisted of 2 to 20 T^s, When 
several T’s constituted a senes, they frequently appeared and dis- 
appealed in faiily rapid succession. When only one T occuired in 
a series, it sometimes lasted fur many minutes. In fact, lii two 
such cases (B and M) the duiation of T was 65 and 66 minutes 
respectively, 

The number of T's and senes of T's for the individual infants 
vaned considciably,® In genera^ the younger infants experienced 
more than did the older ones, Foi example, D had only 52 T^s 
in 31 seiics, while W had 375 T*s in 105 series. Theie was no 
evidence of T by 5 on the second day or by D on the first two days, 
The number of T^s per day for each individual and for all infants 
also vaned gieatly, as Table 1 shows. The smallest number of T’s 
was obseived for Cj and Mj the greatest ;iumbei foi PF and ji 
Of the total number of T*s pei individual, M had the greatest num¬ 
ber of isolated T’s, W and /I, the least number. 

Figuie 2 gives the distnbution of T’s throughout the day for the 
entiie period of observation. It has already been noted that observa¬ 
tions ceased at 3 o’clock on two days, Of the total of 636 series of 
T's, 371 occurred during the morning period of hours and 265 
duiing the afternoon period of four hours Elimination of the two 
incomplete days leaves the count at 278 series for the morning and 
234 foi the afternoon. If the nine series in the half hour preceding 
the morning feeding are omitted, comparable records of the number 
of series foi tire morning and afternoon sessions sliow 269 for the 
foimci and 234 for the latter period 


'^Indivitliinl clifFeienccs wcie maiked The records show that D and M 
iisiinlly had few T’s per &eries, but they weie of long duiation, while /I 
and /f' generally txpeuenced many tiansicnt T’s pei series 
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FIGURE 2 

Distribution or T% Voidings, and Soilings from S 30 am to 5 pm Ovj'r 
TUP 10-Day Fbriod 

Infants were fed at 9 00 A,M,, 100 PM* sind 5:00 PM. 


Accoidlng to Figure 2, the distribution of senes of T*s is as 
follows 

MQining /!fUtnoon 


8 JO- 9 00 

9 


9 00-10 00 

99 

1 00-2 00 

10 00-11 00 

lU 

2 00-3 00 

11.00-12.00 

92 

3 -00-4 00 

12.00- 1 00 

60 

4:00-5 .00 


ThuSj for both morning and afternoon pciiods, T OLCuiiecl with 
greatei fiequcncy during each of the fiist three liouis after fceihiig 
than during the fourth hour. In the morning period tlicie was a 
slight rise in the numbci of senes fiom the fiibt to the second hour, 
followed by a fall during the thiid lioui. In the afternoon tlicic 
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was a giaclucil dcciease in the iiumbci of senes fiom the first hour 
to tlic fouith houi. In this connection, it is of inteicst to note 
that the distiibution of the senes of T*s tliioughout the d<ij^ coi re¬ 
sponds lathei closely with the distiibution of micturitions (see 
Figmc 2) 

T occmicd when the infants weic asleep as well as when they 
weic awake. In fact, of the 636 senes of T*s obscived, 270 (or 
about 3/7 of all senes) occuiieci duiing sleep; while 366 occuiicd 
dunng wMkefIllness On nearly all occasions the presence of the plic- 
nomcnoii duiing sleep was attended bv iccuircnt periods of stiinng oi 
lestlessness® which in 111 instances (or 41 pei cent of the cases) re¬ 
sulted in awakening the infants. The fiequency of awakening with T 
vnued gically among the 9 infants JV, foi example, who experi¬ 
enced 50 senes of duiing sleep, was awakened on 31 occasions. 
On the othet hand, A who cxpeiicnced 61 sciics of duiing sleep, 
was awakened only eight times In most instances infants aw^oke 
with a stait Fiequently the staitle was severe enougli to piodiice 
ciying Three of the infants, R, and D, expcncnccd moic T^s 
duiing sleep than duiing wakefulness, 

2 Duration of T 

Although It 'was not always possible to dctcimine the exact time 
at whicli a T began or ended, the pioccduie adopted was to lecord 
T only when its piesence was a ceitaintv No attempt was made to 
lecoid the duiation of T in intcivals less than 30 seconds. For 
example, a T lasting 2 minutes 25 seconds was lecorded as of 2.5 
minutes duiation, a T of 2 minutes 10 seconds was iccoided as of 
2 minutes duiation. A vciy shoit T of any duration less than 30 
seconds was given a lating of 0 5 minutes, Inteivals scpaiating the 
T*s of a senes were not subtracted from the durational time of the 
senes unless the intcivals weie greater than 45 seconds. 

Tabic 2 summaiizcs some of the durational aspects of T foi each 
of the subjects, viz,, total duiation of all senes of T^s, langc of 
duiation of the individual seiics of T’s throughout the 10-day 


**81111 ino; in this case includes those slight movements which only moinen- 
l.irily affect the postiiic of the infant Restlessness signilies an incicase in 
general activity and ictcis to the gicatei movements, vi/, diawing up 
the legs, twisting, ioiling, etc, which lesult in changes in postuie and 
position 
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period, avciage duration of these senes, percentage of total tune dur¬ 
ing which T was present, and time range of individual T's The total 
number of seiics of is also given. The total duration of all 
r's for the lO-day period vaiied from 143.5 minutes foj D to 
1,084 5 minutes for M. Although W, A, and E experienced moic 
T’s than did M (see Tabic 1), the lattci’s T^s were usually of long 
duiatioii and wcic the cause of considerable annoyance to him On 
seveial occasions they startled him awake and evoked strong crying. 
On other occasions he lepcatcdly reached foi his penis and sciotum 
and giaspcd or clawed them violently. No one who observed M at 
these times could doubt the source of his irritation Mi was least 
disturbed by T. Although 61 senes were jcported, his T's were 
always of short duration and usually preceded micturition. 

The duration of T varied gieatly fjom day to day for the indi¬ 
vidual subjects as the range of duration shows. T was experienced 
every day by seven of the nine infants E, M, and W passed 

from one exticmc to the other with respect to the duiation of T 
sciies, Tlic aveiage duration shows that tlie longest scries of 
weic experienced by M and B, the shoitcst by Mt and D, The 
table shows tliat in case, T was present for about 1/5 of the 
total obscjvation time, and in M/’s case, for less than 1/33 of the 
time T occupied considciablc time also for JV, E, and B and only 
a small amount of time foi D and C. All subjects at times experi¬ 
enced T for very shoit intcivals, i.e, 0.5 minute oi less. 

'riie time elapsing between the onset of successive senes of T^s for 
tlic 10-clay period is shown in Table 3.'^ Tlie median time foi the 

TABLE 3 


liMi Eiapsing oltvvccn OrJsrrs of Successive Series or T*s 


Snhjci.ls 

d 

n 

C 

D 

E 

K 

M 

Ml 

w 

Median 
(min ) 

25 

60 

65 

60 

40 

40 

45 

45 

35 

Ranine 
(min ) 

10-230 

15-245 

10-235 

10-260 

10-210 

10-210 

10-320 

10-180 

10-180 

No of 
senes 

88 

45 

32 

24 

84 

65 

65 

51 

95 


individu«il subjects vaiicd fiom 25 minutes foi A to 65 minutes for 
wiicn all scjics wcie taken into account Inasmuch as the time 


The (lays on which B and D cxpeiicnccd no were omitted in this 
instance 
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between the successive ser[es was usuiilly gicatcst at miil-dav> ^vhcn 
the infant was fed, the omission of tlic peiiod bctvvccii the last /* 
before this feeding and the fiist T aftei the feeding usiiallv reduced 
the time elapsing between series. In B’s case, the tunc was leduced 
as much as 15 minutes There was no leduction of time foi il or 
W. The range of elapsed time between successive scucs shows 
that on occasions only 10 to 15 minutes sepaiatcd the onsets of suc¬ 
cessive senes and that on othci occasions this inteival was as much 
as 180 to 320 minutes for all scries of T’s and 90 to 210 minutes 
with the elimination of the noon pciIod. 

3 Bchavioi Dnnug T 

The behavior of the infants during T vaiicd considciably. Most 
of the infants were greatlv distuibcd by it on scvcial occasions 
Two of the infants were definitely emotionally upset on all occa¬ 
sions, whereas two otheis manifested only a high dcgicc of restless¬ 
ness duiing periods of T* The piincipal types of bchavioi and the 
fieqiieiicy of then occuirencc aic shown below Two oi more of 
these activities ficqiiently occuircd concuilently. In all such eases 
the outstanding behavior is the one listed, although all ^vcic lecoulcd. 

Behavior during r Frequency of occurrence 


Quiet (iiictiides stirring) 

91 

Restless 

2+2 

Sti etching 

72 

Plexing legs stiffly 

97 

Thumb sucking 

5 

Fi&tting 

18 

Crying 

III 


4. SitualiQjis in JFhfrlt T Occnis 

Table 4 shows the numbei of senes of T’s the langc of the indi¬ 
vidual medians of nurabci of T”s pei scries, minimum and maNimum 
number of T’s pei series, and total niimbei of T\ associated with 
micturition, defecation, concurrent micturition and defecation, wait¬ 
ing for the bottle, and non-specific situations. The last cntcgoiy was 
necessary because a great luiinbci of T*s defied specific classification. 
They occuired m situations which appaientJy had no connection with 
either of the fiist foui categoucs. They sometimes occuircd scveial 
minutes aftcj voiding and wcic not followed by soiling oi furtliei 
voiding of the bladdci They sometimes occuircd bctWTcn voidings, 
between voiding and soiling, and between soiling and voiding, "^I'liey 



H. M 11/iLVERSON 


105 


TABLE 4 

No ni SrRirs oi Mfdian No oi T's per Series, Range or the No of 
r*s MR Series, and Totai No. oi> r's, Associaitd with Micturition, 

Dei I CATION, Concurrent Micpurition and DLrncArioN, 

WAIHNO lOR TIIF BotTIE, AND NoN^SPECinC SITUATIONS 

Coiiciirientmic- 

tiiration and WnitiiiR Non-specific 
Mictiniiion Defecation defecation for bottle situations 


No, of sei ICS 
of 7 \ 

300 

42 

34 

27 

233 

Range of the 
individual 
medians of 
the No of 

T’s per senes 

1- 3 

1- 6 

1- 2 

0- 2 

1- 3 

Minimum and 
niaxiiTUim 

No of rs 
per SCI ICS 

1-17 

1-13 

1-10 

1-20 

1-12 

Total No of T's 

831 

120 

63 

68 

581 


occiiiiecl in wakefulness and m sleep, in icstlcssncss and in quiescence, 
dunn^^ civinf^ and smilinp;, and duiing stiong and mild bodil}^ activity^ 
The rndei of the situations with lespcct to ficquency of the 
occuiiencc of T sc lies is mictmition, non-spccific situations, defeca¬ 
tion, mictiiiltion and defecation, and waiting for bottle Thus, more 
T\ were associated with micturition than with any othei situation 
listed in the tabic, In fact, the fiequcncy with which the two 
occulted togcthci led the obsciveis to expect voiding of the bladder 
whcncvci T was piescnt The numbei of such T sciics varied fiom 
15 foi D to 60 foi E Individual diffcicnccs wcie outstanding 
The niiinbci of 2' sciics associated witli defecation totals 42, over 
half of vhich wejc accounted for by J and TV (see Table 8). The 
niimbci associated with concuiient defecation and mictuiition was 
34, onc-tJind of which wcie cxpeiicnced by PF* TJnis, althougli 
ficqucncv of 2^ at defecation vaiied gicatly among the infants, each 
expel iciiced a T upon at least one occasion, and the same is true 
foi concuiient defecation and mictuiition, 

7* occiuicd on 27 occasions when infants waited foi the bottle oi 
lost the nipple dining feeding, IIowcvci, mictuiition oi defecation 
also occuiicd on tiucc of these occasions diiiing the waiting pciiod, 
and on five occasions dining feeding. For the icmainmg 19 T\ 
voiding 01 ^oiling occuned as follows eight within 15 minutes after 
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feeding, four within 45 minutes, and seven within 75 minutes. Thus 
the excitement attending waiting ma^ not have been the sole con¬ 
tributing factor to T, The situation at best is complicated (13). 
The number of T\ in his situation varies from none for Mi, the 
most docile infant, to seven foi M, tJic most iriitable infant. 

There weie 233 series of T’s which could not he dcfiiiitclv con¬ 
nected with voiding, soilings or waiting for food. All infants 
exipcncnced T*s in these non-specific situations In ficqucncy of 
occurrence the number of seucs vaiied from 9 foi D to 46 foi 
These apparently miscellaneous T*s were as pcisistent as those asso¬ 
ciated with voiding and caused equally as much initatioii and 
restlessness, 

The total numbei of T*s foi each of the five situations was' 
micturition, 831, defecation. 120; mictuiition and defecation, 63; 
waiting for food, 68, and non-specific situation, 581. Thus 50 per 
cent of all T’s were associated with voiding, about 4 pei cent with 
concurrent voiding and soiling, 7 per cent with soiling, 4 per cent 
with waiting for food, and 35 pci cent with non-specific situation^?. 

In general the infants who had the gicatcst total numbei of T*s 
m any situation had the greatest numbei of sciics of 7’‘s and also 
the greatest vaiiation in the numbei of T’s pet single sitiialum. 
The median numhci of T*s per singlo situation indicates that tlieic 
were more T’s per mictuiition than foi any other single specific 
situation 

The numbei of series of T^s occuinng duiing wakefulness in all 
situations was greater than the number occuiring duiing sleep. In 

the non-specific situations, howevci, the nmiibci of seiics of T’s 

occurring during wakefulness was less than the number occur mg 
during sleep Of the 124 series occurring during sleep in the non¬ 
specific situations, 33 weic sufficiently disturbing to awaken the 
infant. Although every infant was awakened fiom sleep at least 
once, A, B, and C were less disturbed by the picscnce of T than wcic 
the other infants. Five of the infants experienced more T’s duiing 
sleep than duiing waking hours. When the specific and non-specific 
situations were compared, it was found that the sciics of T*s weic 
distributed as follows. 

All situations. awake 366; asleep 159; awakened 111 

Noa-specihc situations! awake 109, asleep 91, awakened 33 

Specific situations awake 257; asleep 68. awakened 7S 
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Thus, wheicas infants wcie awakened fiom sleep during T in only 
27 pci cent of the cases in the non-specific situations, they weie 
awakened in 53 pei cent of the cases in the specific situations. This 
difference is undoubtedly due to the fact that in the specific situa¬ 
tions, voiding 01 soiling accompanied T. 

5, Voidmg 

a Foidnt/; <ind T. It Is often impossible to dctcimme the fre¬ 
quency of voiding by obscivuig the condition of the diapeis. The 
amount of uiinc passed during a single micturition may be laige or 
small When the interval between voidings is short, the amount of 
mine passed is usually small, when the intcivals aic long, the 
amount passed is coricspondingly laige, Duiing T as few as one 
to four drops occasionally compiise the total amount of urine passed 
at one time,® The voiding of so small an amount of urine and 
the piescncc of T both go unnoticed when the infant is clad in diapers. 

Table 5 shows that of a total of 564 micturitions during the 10-day 


TABLE 5 

Total No. of Micturitions ny Each Ini ant 
(Includes micluiitions which occiincd with defeendon) 


Subjects 

A 

B 

C 

D 

E 

K 

M 

Ml 


All 

Age in weeks 

3 

9 

17 

18 

U 

20 

IS 

IS 

6 

infants 

Mjctuntioiis vvith T 

38^ 

28" 


1+' 

7F 

46“ 

41“ 

35 

52 

342 

Micturitions without T 

17 

18 

36 

31 

17 

40 

21 

30 

12 

222 

Total No. 

55 

46 

S3 

45 

88 

86 

62 

6S 

64 

564 


Tn one instance voiding occuned just nftci T 

^In one instance voiding and soiling occnired again five minutes lateri 

®In foiii instances voiding occuired just after T, 

*In one instance the infant voided five times in succession during a T; in 
two instances he voided twice dining a senes of quick T’s; in another in¬ 
stance he voided thiec times in one senes, and in still another instance he 
voided just aftei r, 

®In two instances the infant voided thiee times during a single senes of 
T’s, and in another instance he voided twice during one T 

"^In one instance two voidings occurred during a single T 

peiiocl of obseivation, 342 occuiied in the picsencc of Tj and 222 
111 its absence. The number of micturitions per infant vanes fiom 
45 to 88 It IS notewoithy that seven of the nine infants had inoie 

®Infniits ficqucntly pass small amounts of mine dining T. This was 
paiticiilnily tiuc of E and K In iC's case, urine occasionally spurted forth 
in drops the numbci of which could usually be counted 
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micturitions with 7’ ttifin without T In fact foi t\^'o of these 
infants, the numbei of mictuiitions without 3 Wiis lc<b than 25 
pel cent of the numbei with T. On the other hanch foi the hvo 
remaining’ infants the number of micturitions without / was more 
than double the numbei with T It may be coiicliuled tlion that 
under the conditions of this study thcic arc indivulual (liltcicjiLCS 
in the frequency with whicli T attends iTiictuiitioiL 1 he table 
shov^^s tliat there is liCtle, if aii^ correspondence betUTcn age and 
frequency of micturition. 

The explanatory notes accompanying the table reveal fuitlicr 
mteresting facts conccining inictuiition and T. For example, infants 
frequently urinate moie than once during a series of T\^ In other 
words, inasmuch as the bladder was not completely voided on the 
first micturition, sufficient mine remained in this oigan to evoke 
not only further desiic for voiding, but piobably the additionjl 2’'sr 
After incomplete voiding, T may continue until voiding again takes 
place, or D mav occui and be followed by another, oi several, 3"'^^ 
until tlie bladder is finally emptied, oi D may occur and he fol¬ 
lowed bv voiding Without fuithcr T Ficquently a single 7' is 
followed by D just befoie voiding takes place, Occasionally when 
voiding occuib dining 7\ soiling and further voiding follow timing 
the subsequent D. Furtbei observations icvcal the following faclfa: 
JdicturUion miv be anticipated by a single 2' of long oj shmt dura¬ 
tion, or by a succession of T's; T may attain a stale of pnitial or 
complete engorgement and remain in this state until inicluritinn or 
defecation occur; oi It may fluctuate m amount of engoigcnicnti 
Complete ciigoigement is usually attended by penial vihiations 

i of rnictw liioiis dniiug the dny The hourly 

distribution of nmcturition with and without Tj sliowii in Figure 2, 
was as given m Table 5a, 

Aithoiigh It was quite impossible to piedict just when voiding 
would take place, the act occurred with gicat frequency dining the 
hour aftci feeding began, with somewhat less fiequciicy dining each 
of the two succeeding liouis, and only occasionally duiing the hour 
picceding the next feeding. 

Over 70 per cent of the mictuiitions occuuing between 10 and 
1 o'clock and between 2 and 3 o'clock wcic attended by 7\ wheuMs 
the peicentage of micturitions with T during the hours nl 0 to 10, 
1 to 2, 3 to 4, and 4 to 5 was 63, 53, 53, and 54 rc'^pcciivclv. When 
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TABLE 5a 


Wilh T 

Without T 

Total 

am 8 30- 9 00 

2 

30 

32 

9 OO-fO 00 

59 

34 

93 

10 00-11 00 

47 

18 

65 

11 00-12 00 

55 

23 

78 

M 12’00- 1 00 

29 

9 

38 

V M 1 00- 2,00 

54 

47 

101 

2 00- 3 00 

44 

16 

60 

3 00- 4 00 

32 

28 

60 

4 00- 5 00 

20 

17 

37 


Totals 342 222 564- 


the moiniiiR and afternoon sessions, exclusive of the 8:30 to 9 oVlock 
pci loti, vveic combined, it was found that 58 pei cent of the mictuii- 
tions which occuiiej duiing the fiist hour aftci the start of feeding 
weie attended bv T The pciccntage of mictuiitions attended by T 
dunng the succeeding horns was second hour, 73, third houi, 63, 
and fouith houi, 65 Hence the numbei of micturitions with T was 
piopoitionately pieatest duiing the second houi and least during 
the /list hour aftci feeding. It will be noted that the voidings 
without T picatly outnumber the voidings with T at the pie-fceding 
pciiod in the moining. 

r. Time bctiveen micitti itious. The time elapsing between micturi¬ 
tions (see Table 6) as indicated by the mcduins vaiicd gieatly foi 

TABLE 6 

Timi Elapsing uptwefn Micturitions 
Suhje^t^ // n C D E K iM Mi W 

Median time 

in mm 65 75 70 100 35 45 65 60 SO 

Knnge in 

mm 10 235 20-285 5-250 15-265 5-170 5-175 5-245 5-215 5-285 

No, of 

intervaJs 45 36 43 35 7S 76 52 55 54 


the individual subjects from 35 minutes for £ to 100 minutes for D. 
(AH computations weic in terms of intervals of five minutes 
Intervals of less than five minutes vveic given a 5-minute lating.) 
The median time of all the medians foi the pioup was 65 minutes. 
Time intcivals between mictuiitions for each of the subjects also 
vaiicd considciably The elapsed time ranged from 5 to 170 minutes 
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for E who voided frequently, fiom 15 to 265 minutes foi /; who 
had tile fewest number of micturitions, and fioin 5 to 285 nuiiutcs 
for W whose inteivals between itiictuiitions Yaiicd In tune 

These figures indicate that the infants sometimes went foi hnuis 
without urinating and at otliei tunes passed small amounts of 
urine at irregular shoit time intervals. E and K, foi example, at 
times urinated four oi Jive times witliiii half an hoiii On the other 
hand, D seldom urinated twice within an horn’s time. B, C, M, 
and Ml also retained urine fot long inteivals 

Intervals between micturitions frequently exceeded 100 minutes. 
The number ol such inteivals which vaxied from 8 each foi B and E 
to 17 each foi D and Mi, totaled 117* Intervals of 20 minutes nr 
less between micturitions were also of frequent occiineucc. The 
number varied from 2 foi jD to 21 foi Kj and totaled 81, 

With the exception of A and Wj there were more nuctuiitions 
in the morning than, in the afternoon, and with the exception of 
W alone, the number of T’s was greater for the morning pciiocl 
than for the afternoon period. These differences arc m pait ac¬ 
counted foi by the fact that the morning pcuod is half an hour 
longer than the afternoon peiiod, and that on two afternoons ohsciva- 
tions ceased at 3 o*clock. 

d. Vofdtuff afid sleep. Voiding usually occurred while infants 
were awake, Of the 564 micturitions recorded, 433 took place 
during waking lifcj 81 during sleep, and 50 on awakening. The 50 
awakenings occurred during voiding or dining the restless inteival 
preparatory to the act. Voiding during sleep distmbed some infants 
less than others. D and PF were usually awakened just before or 
during the act On several occasions infants stiiicd restlessly or 
momentarily opened their eyes but did not awaken Infants ^vdio 
were sleepy but not asleep at the time micturition occurred, usually 
dropped asleep after they had voided. On a few occasions, how¬ 
ever, the act stimulated them to full wakefulness. It wns noted 
that when T during sleep failed to awaken an infant, mictuiition 
during T usually awakened him with a stait, 

6 . Soiling and VehUng^ 

Soiling and voiding fiequently took place in dose succesMon, 
The two acts seldom occuiied simultancoiisiy. The records show 
that either may precede the othci, interrupt the otiici, or stait befoie 
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the first act is completed. At othei times these acts weie sepaiated 
by a lelativcly long time interval* 5 to 15 minutes. Foi example* 
aftei either act occuiied unmistakable signs (drawing up of the 
legs, stiftcning, grunting, abdominal movements) that the other 
act was about to take place were cleaily evidenced. 

a Nninbef aud dishibution of stools thionghont the day. Soiling 
appaicnlly occurs most fiequently during feeding oi within half 
-an houi aftei feeding Figuie 3 shows that of a total of 142 stools 



fteiATtOM OF DSPECATION TO TIU€ OF FEEDING 

FIGURE 3 

RiiAnoN or Dliecation to Timf or Feeding 

dining the 10 days of obscivatioii, 61 weie evacuated within half 
an hoiii after the stait of feeding The remaining stools were dis- 
liibutcd as follows* 25 during the second half-houi j 20 duiing the 
second hoiii ; 20 dining the thud houi, and 8 dining the fourth houi 
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The lemainni^^ eight stools were excreted during the haif-houi pic- 
ceding the 9 o'clock: feeding 

Figure 2 and Table 7 show the clistjibiitjon of stook during 

TABLE 7 

REii\TioM or FRCQULMa or SoiuNo to Time or FnniNo 
(Feeding times 9, 1, and 5 o^clock) 

Soiling only Soiling and \ oiiling Totnj No 

Time With T Without T With T Wilhinit r df stools 


4 % 

7 33 

1 14 

2 9 

2 10 

X 4 

5 28 

0 It 

0 fl 

1 10 

0 4 


Totals 42 43 33 23 U2 


A M 


M 
P M 


8 30- 9 00 

9 00' 9 30 
9 30-10 00 

10 00-11 00 
11 00-12 00 
12 ’ 00 - 1,00 
1 00- 1 30 

1 .30- 2’00 

2 00 - 3 00 

3 ’00- 4 00 

4 00- S 00 


1 

7 

4 

5 

6 
1 

3 

4 
6 
4 
1 


2 

15 

5 

0 

1 

1 

13 

5 

0 

0 

1 


1 

4 

4 
2 
1 
1 
7 
2 

5 
4 
2 


the The number of stools is quite evenly divided between 

morning and afternoon Tliere ivcre 48 instances of soiling uitlunit 
voiding ill the morning and 37 in the afternooii; one-half of ivliicli 
weie attended by T Soiling with voiding occuncct 30 limes in 
the morning and 27 times m the afternoon and was attended by T 
in more than halt the number of cases. Thus, intcinal oiganic 
conditions picceding the dcfccatoiy act arc moic potent in tJio pro¬ 
duction of T when the bladder is about to release its contents than 
when voiding exigency is absent. 

Aitogetbei there were 57 n^stances ot concurrent soiling and void¬ 
ing, 30 (47 per cent) of which occurred within one btnu aftci 
the start of the feeding period. The number of these associated 
acts decreased rapidly during the succeeding hours until the time of 
the next feeding. Of the 85 cv/icuations in the absence of voiding, 
56 (66 per cent) occurred during die hour aftcj the start of feeding. 

b Behavior preceding and dining soiling. Evacuation usually 
took place when infants were awake. In fact, 121 dcfctalions 
occurred during waking life, and only four dining sleep. On 17 
occasions infiints who were asleep awakened just previous to, oi 
during, the act of soiling. At other times tliey awakened IS to 30 
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ininvitcs bcfoie the act occuued After soiling they fiequently 
tetuincd to sleep ^ Infants seldom ciied when soiling occuired 
■duniig 01 soon aftei feeding Between feeding periods, however, 
foul of the infants (viz, K, M, Mi, and IF) fiequentlv fietted 
01 cued as soiling was about to stait Geneial restlessness which 
usually pieccdcd all soilings was in many instances succeeded by 
quiescence aftci the consummation of the act. On many occasions 
a sc lies of T\ also preceded soiling The phenomenon usually 
disappcaicd with complete evacuation of the rectum When soiling 
was not complete, a second and even a third defecatoiv movement 
usually occurred within a few minutes, which often was pieceded 
hv and fiequentlv accompanied bv fuithei T, Anothei pccuhaiity 
noted was the fiequcnt voiding of small amounts of urine with or 
without picceding defecation The numbei of stools pei indi¬ 
vidual ovci the 10-dav peiiod varied from 10 foi E, who was lepoited 
on the fifth dav as constipated and given an enema, to 28 for A 
(••ee Table 8). 

c, F}eque}icy of voiding and soiling Table 8 gives the total 
1111 mb ei of mic till It Ions and defecations by each infant during the 
10-day peiiod. Of 384 instances in which T accompanied these 
acts, 308 occiuicd at voiding, 42 at soiling, and 34 at concuiient 
voiding and soiling, The 265 instances in which these acts occuued 
without'T (sec Tabic 9) included 199 voidings, 43 soilings, and 23 
concuiient voidings and soilings, Thus, voidings during T out- 
numbcicd voidings without T by 109. 

The median number of micturitions per day for the eight com¬ 
plete days of obseivation vailed from 5 to 9 for the individual infants 
and the range of frequency of voiding per day for all infants was 
2 to 15 The frequency of micturition per clay for any one infant 
was far from constant The total number of micturitions for 
the individual subjects during the eight da 3 ^s ranged from 39 to 73, 

The median numbei of stools per day for the individual infants 
varied from one to three, the maximum number varied from two 


“Some of the infants displayed initation after bUddci oi bowel chinioa- 
tion if the diapcis weie not at once itmoved, I'hc piacticc was to change 
the diapeis aftei cath soiling oi voiding When climiiialion was incom- 
rdetc, ,ind the inf.int usually ga\e evidence of this fact, the diapci was 
left uiulei the infant until it was fniily ceitain that the act was finished 
The siihstitulion of clean diapcis usually brought quiescence and frequently 
sleep (9, p 126) 



116 


JOURNAL OF GENETIC PSVCHOI.OGY 


defecatory acts took place dui’iiig the period pjcccding feeding and 
three others occuried shortly after T, 

It has been stated that T sometinncs occuued soon aftci voiding 
or soiling. The accords show that theic were 7l such Ts following 
voiding and 17 tollowing soiling. On most occasions these T’s 
pertained to tlic senes which acconap.mied tlie .acts. However, eight 
voictings and three soilings svhitli occuned without T were fol¬ 
lowed by T. 

e. Time elapsing since previous feeding, voiding, and sailing of 
each sei les of T’s. Table 10 shows the time elapsing since feeding, 

table 10 

XiitF Eiafsino Since Frcviovs Pepwnc, MicroRifiow, and J)ei rea nov, ns 
Each Series of T's 


JSo of irilautes since 


In-. 

fants 

Feeding 

Median Range 

Ko, of 
series 

Defecation 

Median Range 

No.oe 

scries 

Mkliii ill on 

Median Range 

of 

scries 


110 

15-2+0 

93 

SO 

5-205 

87 

85 

5-+9S 

81 

B 

115 

25-240 

55 

40 

5-195 

50 

95 

20-485 

35 

a 

140 

15-240 

42 

70 

5-180 

37 

155 

10-270 

18 


% 

15-215 

31 

75 

10-190 

23 

165 

5-380 

18 

s 

9S 

S-2+0 

9+ 

35 

5-1+5 

86 

125 

10-390 

36 

K 

85 

0-2+0 

75 

35 

5-130 

67 

105 

10-360 

38 

M 

90 

5-240 

75 

45 

10-205 

70 

175 

10-445 

40 

Hh 

105 

5-230 

61 

65 

5-180 

53 

120 

5-330 

38 

IP 

90 

0-240 

105 

45 

5-1S5 

89 

110 

5-405 

98 


mlctuilbon, nnd defecation of each scries of cxpciienccd by each 
infant In the instance of feedingj the time was computed fioni the 
start of the feeding period in tnterv<ils of five iniimtes. T/tc luiinlicr 
of senes available in detcimining the elapsed time since mictuiition 
and defecation was in all cases less than the total niimbei of scries 
because micturition and defecation^ especially the lattei, ficqucnlly 
neemred subsequently to one or more senes of T*s on most days 
When no defecaioii oi no T occuricd on a given daj, no estimate 
could be made of the elapsed time Foi example, there wcic no 
defecations by D on four days, by M on tlnec days, by B and E 
on two days, and by C and PF on one day. In addition, ^ <lcfccalion 
by C late in an afternoon was not followed bv 7\ FuithcimCic, 1) 
went two clays and B one day without T, The olapsccl trine smcc 
-feeding of each senes of T’s foi the nine infants, as indicated by the 
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medians, varies from 85 minutes foi K to 140 minutes for C The 
laii^c of the iiuliviciual measures shows that the shortest time elapsing 
since feeding; vaiics fiom 0 to 25 minutes for all infants and that 
the longest time vanes fiom 215 to 240 minutes Tiius T may 
occur oi vciv shoitly aftei feeding, oi it may not occur 

until just bcfoio, 01 even aftci, the next feeding, 

In compulmg the time fiom micturition to suc'cceding Ts it was 
noted til at two or moie senes of frequently occuiied before 
mictuiition again took place The medians for the lapsed time vaiv 
from 35 minutes foi E and K to 75 minutes for D The lange of 
the individual measures for all infants vanes from 5 minutes to 205 
minutes. Thus, foi example, one might expect T by B at about 40 
minutes aftci voiding, although thcic is no guaiantce that it will 
not occui within five minutes oi aftci tluee houis In the case of 
defecation wlicicin the median time elapsing between this act and T 
(85-175 minutes), and the lange of the measures are both gicatei 
than the coiicsponding incasuies of the lapsed time between micturi¬ 
tion and T, iheie is again little assiiiancc as to the time ichitionships 
of defecation and T. 

/. CointHii non of lime beiiocen successive nnctuiittonsj time 
eiasptug hctiueeu mictmition mid T, aud lime between successive 
scitcs of T‘s, Comparison of the time between successive micturi¬ 
tions and the tmie between micturition and the subsequent T in indi¬ 
vidual instances failed to show any clcai ielation between tlic two 
Lime intcivaK Similai compaiison of defecation with T piovcd 
futile. Scvei^nl facts may be advanced to explain the nppaicnt lack 
of iclationsliip between mictuiition and T, (/i) On sevcial occa¬ 
sions two 01 inoic successive voidings occuued in the absence of T. 
(b) A succession of senes of T’s fiequently occiiricd between void¬ 
ings, (e) T sometimes occuued between voidings but not imme¬ 
diately bcfoic 01 duiing the act. (d) T did not occur at all duiing 
two days for one infant, one day foi another infant, and a half day 
foi a thiid infant. However, these explanations do not alter the 
fact that in the majoiity of eases avoiding was attended by T 

Table 11 piesniLs the individual medians for tliice gioups of meas- 
iiics: (a) the time between successive mictimtions, (b) elapsed time 
between mictuiition and Tj and {c) the time between successive 
sciies of "T’s. Tlie lank oulci fiom the lowest to the liighcst median 
foi each of the thicc gioups of measuics is also shown. Tlie lank 
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orders of the first two groups of inctHans reveal that iii gencial 
infants who have a low median time intcival between mictuiitions 
also have alow median time interval between mictiiiition ami and 
that infants with a high median time intcival between mictin ilions, 
hjivc a correspondingly high median time rntciv«il between nrictin^ 
tion and T There is also some correspondence between the i.ink 
orders of the first and third gioiips and between the second Aiul 
third groups. There are of course one or two outstanding inenn- 
sistencies in the three groups of rank ordcis. Note that in geneui 
the time between successive micturitions is greater than the time 
between nrlctuntion and Tj or the time between successive series of 
T's. The time between micUintion and T is gicatei than tJ)e tinie 
between successive senes of T*s on five occasions and less on thice 
occasions Finally, the table reveals interesting constitutional differ¬ 
ences between the infants. For example, ]) had long time inteivals 
between as well as between vo/dings, wlieieas E Jiad cone- 
spondingly shoit time intervals in each case. /I had long time inter¬ 
vals between voidings and very short time interval between 

ff. Behavior after voiding and mlwg It has been noted that 
bodilv activity sometimes incjeased to the point of jestlessnes^ as 
the time for voiding or soiling approached and that at times the 
period of restlessness preceded these acts by as much as 30 to 65 
minutes. 

Tlic behavior of the infants after voidhig or soiling? coidd not be 
predicted If the infant had been awake for some time previous to 
the time of thorough evneuation of the bladder or colon, he either 
fell asleep immediately, lay quietly for several mfimtcs and then 
went to sleep, or pJa)/ed witJi the side rads of the cnb or oirjects 
suspended from the side rail^ When the infant was already aslccpj 
voiding or soiling generally awakened him On these occasions he 
either returned to sleep, remained awake and played, oi looked 
quietly about for some time 

If tlie infant had been awake for a relatively long tune before 
either of these acts took place, or had been awakened by the net, or 
precursor of it, and the act was not fully consummated, he remained 
restlessly or fretfully awake, and even cried or sank into restless 
sleep from which he occasionally awakened and completed tlic act. 

Altogetlier the voidings, soilings, and concurrent voidings and 
soilings number 649. (If the voidings and soilings which occiiircd 
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ccmcuriontly aie listed individiiallv^ the niimbei is 706 ) On 144 
cicc.isHjns infants went to sleep iinmcdiatcly (witliin five minutes) 
/ilfci cithei act, on 276 occasions thev remained awake and quiet, and 
on 229 occasions tlicy u’crc awake and icstlcss, fietting or cryinj^ 
At the end of minutes on 173 occasions the infants were asleep, 
wheuMs on 476 occasions they weic awake 

7 Detujnesceiice 

D did not always occur as a icsult of the elimination of the con¬ 
ditions which appealed to pioducc T For example, when T pre¬ 
ceded tlic act of soihnp, D did not always occur after evacuation 
The phenomenon occaMoiiallv disnppcared bcfoie soiling occuiied 
or icmaincd for some time aftci evacuation, and disappcaied with 
civiiigi sucking the thumb, oi subsequent voiding, For this jcason 
the luiinbci of T’s which occiiricd with soiling (Table 4) aie some¬ 
what at vanance with the mimbci of £)*s which followed evacuation, 
Similai discicpancjes appear in compaiing the conditions undei which 
other T^s occuiicd and disappeared. 

'I'hc condithms undci w’hich D took place in order of tlicii fre¬ 
quency aic: 


During rii aftci vuidiiig (iisuaJJy qiiicscem) 307 

Qiiiesiencc oiil> 138 

Sucking iliumh 53 

Afici soiling 37 

Crjiiig 33 

During or aflcr concurrent voiding and soiling 27 

Sucking milk 27 

Maiked bodily aciivily 11 

Phiying 3 


Thus, almost 50 per cent of the Z)*s occuned dining or after void^ 
ing, 6 pci cent, during oi aftci soiling, 4 per cent, on concunent 
voiding and soiling, and 22 pci cent, duiing quiescence. The le- 
nianimg D's occuiicd duiing the discharge of nervous energy in¬ 
volved in sucking, ciying, kicking, playing, etc. With the exceptioa 
of Infant A, voiding was not only moic effective than any one other 
condition in abating Tj but ivith foui of the infants, Ej K, AI, and 
Ah, uas inoic effective in this lespcct than all tlie other conditions 
combineil. Two of the infants, A and IF, who wcie idatively as 
ficqucntly subject to T be foie soiling as befoic voiding, wcic just 
as frequently iclieved of T thiough soiling as thiough voiding,. 
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Quiescence also was an impoitant factoi in rclievinit tmf?csccnce 
with both of these infants D frcqitcntlv occuirccl duiing civliiR 
in the case of M, and during thumb sucking on the pait of Ji, Cj 
D, Kj anci Mi 

On mmw occasions the conditions were complicated by the picscncc 
of two 01 moie activities, anjr one of which mifjlit have contributed 
to the abatement of T For example, c\y\i\^ was usually acLOin- 
panicd by kicking, twistings and otlici physical activities Thumb 
sucking was earned on with much body movement and occasional 
fretting Thumb sucking also occuired duiing voiding on 16 occa^ 
sions and during soiling on four occasions, In tiucc instances, 
voiding 01 soiling took place dunng feeding. It is of intcicst to 
note that in seveial instances wheic T occuned dining ciying, icst- 
Icssncss, or thumb sucking, the phenomenon also disappcaicd during 
the same activity, 

Infants were usually awake or awakened when D occuned duiing 
01 aftei voiding, soiling, or feeding In some of tlic othci situations, 
however, they were frequently asleep The number of times tlicy 
weie awake or asleep in the other situations was as given in 'I'able 
llrr. 

TABLE lla 



Awake 

Awakened 

Asleep 

Quiescence 

50 

19 

69 

Marked bodilv activity 

3 

4 

V 

Crying 

23 

10 

0 

Plavmg 

2 

1 

0 

Sucking thumb 

32 

7 

u 


The fact that 58 pci cent of the above cases of D ocemred dunng 
quiescence and that 22 pei cent occuned duiing quiet sucking, can¬ 
not be ignored Awakening was due to the fact that on occasions 
turgescence of the penis frequently waned and incieased seveial times 
duiing the couise of D and thereby caused sufficient aiinnvancc to 
startle the infant. One of the infants so awakened began jilavuig 
with his doll, In 14 instances infants intcimittcntly sucked at then 
tluimbs as they lay with eyes closed In general, the youngoi infants 
were moic frequently asleep dunng D than weic the oldei ones. 

8. Ciying 

Although ciying was of ficqucnt occuiicnce, the rccouls show 
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that this behavior occupied hut a small part of tlic total observation 
time Under the piesent conditions it was impossible to deter¬ 
mine the actual amount ot tunc consumed by ciying. Theic wcie 
sustained ciics, shoit cues, sci earns, and occasionally during Tj sud¬ 
den squeals As far as could be determined, the conditions under 
winch ciying took place and the frequency of its occmrence weic 
as follows* 


(1) Wnitmp; for foot! 109 

(2) DiinnK oi preceding T 168 

(3) Sleepy, but unable to sleep 210 

(4) Before voiding or soiling in the absence of 7 25 

(5) Failure m getting thumb m mouth oi in keeping it there 4+ 

(6) Losing nipple during feeding 3 

(7) Restlessness (other conditions not detciminable) 85 


Crying in the first foin situations might be «isciibed to distress 
caused by internal oiganic conditions In the second situation^ 
during Tj the infant might also have expeiienced physical pain, 
Obscivations confiim this view In Situations 5 and 6, and perhaps 
3 and 7, crying probably was clue to thw.arting It is not unlikely 
that fatigue was an impoitant factoi m Situations 3, 5, and 7, 

It was clcailv evident that in«ibihtv to sleep was tlic outstanding 
factoi contiibuting to Giving, The dcsiic foi sleep in all cases was 
patent In many instances they succeeded in falling into an unbroken 
sleep, In othei instances wherein sleep occuned, infants wcie lest- 
less throughout, awakened momentauly at incgular inteivals, or 
awakened and did not again sleep until aftei a subsequent voiding, 
soiling, 01 feeding Those infants who did not succeed in attaining 
sleep weic in most cases uiitable. K and Illij howevei, occasionally 
resojted to plavmg with their toys All of the infants, with the 
exception of /J and Kj frequently cxpciienced difficulty in going to 
sleep 

An arbinary distiibution of the fiequency of ciying shows that 

17 pel cent of the civing occiiired between 8 30 and 9 10 A M, 

12 per cent of the crying occurred between 9 10 and 11 00 

36 pel cent of the crying occiuicd between 11 00 and 1 lO 

J3 pel cent of the ciying occuned bclween 1 10 and 4 00 

22 pci cent of the ciying occuned between 4,00 and 5 00 P M 

Hence, under the conditions of this stud)^ the fiequency of crying 


^^Bayley (2) found in observations lasting appioximatcly an houi that 
infant crying took up about IS pei cent of the total examination time 
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•was giCcitcr during (<?) the half-hour preceding the iiioimiig feeding, 
(b) the two houis preceding the noon feedings and (t) the houi 
pjcccding the 5 o’clock feeding, than it was during the icspcclivc 
two and three hours following the nioining and noun feedings, In 
this connection it was noted that iiiictiiiitioii and defecation wcic 
usually accomplished with less difficulty duiing oi iiiuncdiatch’ iiftcr 
feeding than at other times 

9 , Indtvi/lual Dtffetences 

Restlessness was the most common physical accompaniment of T 
foi all infants except A'l and PF M usually cried; either stietclicd 
or flexed his legs stiffir, giuntcd and frequently biokc wind A also 
rcsoited to stictching on frequent occasions* B and G ficquciitly 
cued or flexed the legs, wdiilc D as a rule exhibited only restlessness. 
JSj Ki and Mi usually flexed their legs shaiply ns T increased and 
•on other occasions extended them Fretting and tiuimh sucking 
occurred only infrequently, However, K engaged in vigorous thumb 
sucking on three occasions and Mt on two occasions. In addition it 
was observed that in several instances these two infants were also 
busily sucking their thumbs dining the general restlessness attend¬ 
ing the onset of T In general, E, Kj and Ai wcie most disturbed 
by the presence of T, E was very ficquently awakened it, K 
uttered short pieicing ciies, while M kicked and sc learned. 

Although the number of gicatly exceeds the numbei of inictuii- 
tions (564 throughout the 10 days) the iiumbei of series of T’s 
(636) IS not much greatci than the number of mictuiitions. Great 
individual differences appear in the numbei of mictuiitions and in 
the number of T'% and the luimbci of series of T's, The numbei 
of micturitions vanes from 45 for D to 88 for E, the number of 
series of T's, from 31 for I> to 105 for PF , and the numbei of 7”s, 
from 52 for D to 375 for W Thus D who voided only 45 times 
•experiejiced only 31 series of T’s and a total of 52 T’s tinougliout 
the 10 days, while A who voided 55 times cxpeiicnccd as many as 
'98 senes of T’s and a total of 330 T’s during the same peiiod* For 
four infants, Cj D, K, and Mi, the number of mictuiitions exceeds 
the number of senes of T’s, whereas for the othci five infants, the 
reverse is true. 

The number of senes of T’s pci day, as well ns tile total numbei 
of T’s varied consideiably for each infant Foi example, B had no 
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T’s on the second day hut cxpeiicticed eight senes of T*b and a total 
of 12 T\ on the ninth day, wheieas IF had eight scues of T’s for 
a total of 11 T’s on the second day and 12 scries of T’s for a total 
of 67 T’s (mostly tiansicnt) on the eighth day D who had the 
least numbei of T’s went two days and two afternoons without T 
C had no 7”s on foin aftcinoons; while 71/ and Mi had no T’s on 
one afternoon » 

That theie was little coucspondencc between age and frequency 
of voiding is shown in Table 5 The age lange, however, was nai- 
row 3 to 20 weeks The thiec youngest infants, d, W, and B, 
voided 55, 64, and 46 times lespcctively, whcieas C and D, two of 
the oldei infants, voided 53 and 45 times lespectively* On the 

othei hand, K, the oldest infant, voided 86 times, whcieas E, one 

of the youngci infants, voided 88 times duiing the 10-day pciiod 
of obseivation. 

The gieatest inconsistencies in ficqucncy of mictiiiition per day 
weie displayed by E who uunated only foin times on one day and 
13 times on another, and by K who voided six times on one day and 
15 times on another. On the othei hand, A\ lange was only three 
to seven voidmgs pet day 

Individual difleienccs in the fiequency with which T was piesent 
at mictuiitlon may have been laigely due to difteicnees in age For 

the four youngest infants, A, W, B, and T, the numbei of mictuii- 

tions with 7’ was from two to foui times as great as the numbei 
of mictuiitions without T For the four oldest infants, micturitions 
without T outnumbcied micturitions with T by moic than two to one 
in two instances {C and D) and weie only slightly less in number to 
mictuiitions with T in the othei two instances {K and Mi). 

Individual differences in the tendency foi T and in tlic desire to 
mictuiate undei vaiying conditions of bladder content aie shown 
in Table II D’s control of the act of mictuiition was exceptionally 
good, His median time between mictuiitions was 100 minutes and 
he occasionally went thiee oi four hours without voiding The 
frequent absence of T at voiding (see Tabic 5) and the fact that 
D experienced but 31 senes of 7”s ovei the 10-day peiiod, indicate 
a low susceptibility to 7'’ even in the presence of a full bladdci. In 
this icspect infant E stands in diicct contiast to D £'s median 
time between successive mictuiitions was only 35 minutes. On occa¬ 
sions he voided foui oi five times within a half-houi E had a total 
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T/ICLE 11 

Comparison or TiiviE nETVVEEN Succcssivl Micturitions, 'Iimi- Eiapsing 
uumFEK Miciui^ition and T, anp Time nETwmw Succissivi Signs f>i i’s 

'J'lme elapsing bcUvcen "J inie bclw ecu 
TiTJie between mictumions miclunlion niuf /’ senes of 7 N 


Infnnt 

Median 

Min 

Rank order 

Median 

Min 

Rnnk oidci 

Methnii 

Min 

Knnk iirikr 

d 

65 

5 5 

50 

6 " 

25 

1 

S 

75 

g 

40 

3 

60 

7,5 

c 

70 

7 

70 

8 

65 

9 

D 

100 

9 

75 

9 

60 

7 5 

E 

35 

1 

35 

1.5 

40 

3 5 

K 

+5 

2 

35 

1.5 

40 

3 5 

Af 

65 

55 

45 

45 

45 

5 5 

Afi 

60 

4 

65 

7 

ts 

5 S 

jr 

so 

3 

45 

45 

35 

2 


’Compiled from Tables 3, 6 , 10, 


of 88 micturitions, 81 per cent of wliich wcic attended bv 7\ For 
the remaining seven infants, the licqucncv of T and niictiiiiiion 
under vaiying degrees of bladdei pressiiic ranged betuet*!) the two 
extremes represented by infants D and E 

Soiling dining T and soiling in tlie absence of T occuncil iMih 
equal frequenejr for the infants as a whole. Five infanls M)ilal 
oftenei during 7' than without 7\ whereas for the othci foui infants, 
the conditions weie leveiscd. The rccoids of B and IT in this 
respect are in shai p contiast, The foimci seldom cvidt*nccd 7* with 
soiling, wheieas PF seldom nccomplivshed tJic act without 'J\ IF 
appeared to experience difficultv with soiling even though he was 
not constipated The act was always accompanied by flexing the 
legs shaiplv, twisting, and giunting, Wlien voiding and soiling 
occurred together, T was always present foi PV With the excep¬ 
tion of infant PVj the number of conciincnt voidings and soilings 
Without T equal tlie numbci xvith T 
Voiding and soiling were frequently complicated by the picseiice 
of 7 To what extent T inteiferes with the peifonnancc of eithci 
act IS a mattci of conjectuie. Obseivations indicate that the pics- 
ence of the phenomenon on many occasions inteiuipts voiding and 
at othei times delays it The crying which in some iiKstanccs 
occuned after a long period of T may have been due to comiiuied 
turgidity of the congested oigan, oi it may have been due to the 
inability to void the distended bladdei at tins time. At any latc. 
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when voiding finally occuncd under these ciicumstanccs, the flow 
was copious and the force of the stieam was sufficient to cany it 
seveial feet beyond the head of the infant B and M were fie- 
qucntly in distiess when T of long duiation preceded mictuiition 
On the othei hand, theie were many instances in which infants 
who had not micturated for a long time repeatedly voided small 
amounts of urine in the piesence of T. Although the situation in 
these cases was not as distressing as in the instances cited above, 
the interiuptions of the flow of urine was at best annoying For 
example, E who on one occasion was asleep urinated seven times 
in 40 minutes during a piotiacted period of T and on each voiding 
awakened and either fietted or ciicd Three of the voidings oc- 
cuiied within 10 minutes Hence, although several voidmgs weic 
necessaiy to empty the bladder, the relief which came from each of 
the sciies of uncompleted acts was sufficient to prevent distiess. 

Theie were other factois which tended to complicate the bcliavlor 
of infants aftei voiding and soiling Sometimes soiling without T 
was followed immediately by T whicli disappeared when voiding 
subsequently occurred Occasionally these acts occuiied in reverse 
manner, Then again, both voiding and soiling, separated by an 
interval sometimes as long as 10 minutes, occurred before D set in. 
At other times voiding without T was followed by voiding with T 
after a lapse of only 15 minutes, or less When voiding occuned 
during sleep in the piesence of T, the infant either startled and 
moved restlessly, or opened his eyes momentarily, or roused to com¬ 
plete wakefulness When two or moie voidings or soilings occuned 
m close succession, restlessness, fretting, or crying were frequent 

With the exception of E, the more restless infants as a ude did 
not urinate oftenei than the quiet ones. It is probable that Aj B, 
M, Wj and D might have been less restless if they had urinated 
more frequently 

The quiet infants, Kj and Mh slept better than the others 
C and Ml usually experienced T^s of relatively short duration and 
the phenomenon generally occurred just bcfoie Voiding or soiling 
and usually was followed immediately by these acts. K was fie- 
quciitly disturbed by sudden T*s but they disappeared as quickly 
as tliey came. It was noted that infants usually became somewhat 
restless with the onset of T, As tuigescence increased, restlessness 
also increased and frequently, in the sleeping infant, reached a stage 
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■which jcpeateclly startled him awake. A thorough cv.iciiatiim of 
bladder or colon unclouhteclly lias a <iiiictinfj eftect on infants. 
G, K, and Mi ficqucntlv babbled,, smiled, oi uttered soft siiiie.iK on 
these occasions 

D. Discussion- 
1, Bladder Picsutre and T 

It -vvas suggested in an earliei papci (i3) that tho reflex acts of 
mictuution and T wie piobably closely lehuccl, and that the pics- 
sure eftects of a disfcndcd bladdei which led to leflcx toutiactions 
of the imiscJe of this organ in vojfhng wcjc also cHectivc in pro¬ 
ducing T. SimilaiJy it was suggested that T which occuiicd ilui- 
ing the act of defecation in which the abdominal and pelvic muscles 
contracted to crowd the internal oigans of the viscerji might also bo 
cxphiined by the same pimciplc It was also suggested tluit in the 
excitement of a hampciing situation the marked contiactions of the 
abdominal inusefes against a full or p«irtiaH 3 ' filled bladder might 
be as eftective as a distended bladder alone in producing 'J'hc 
fact that voiding oi soiling frequently occiuicd duiing oi soon afliM 
the hampering situation indicated that on many of thr^'C OLcasions 
eitliei the bladder or pelvic colon was full oi pai Hally /illvd 

Authorities in general (7, II, 16, 17, I8, 24) agicc that ejection 
and strong contiactions of the bladdct can both be piodiiccil by 
stimulation of the pelvic nerves Giubci savs (I I, p 554), 
pelvic nerves are capable of causing contraction of the bl.iddei, 
iclaxation of the sphmctei, and election of the penis in the male,” 
He adds that if erection occurs, voiding will quickly subdue it. 
Goltz (lO, p 464) asserts that stimulation of the bladder elicits 
election, In addition, the cxpeiimctn by Goltz (lO) ni \^hich pies- 
sine directed on the wall of the rectum against the bladdci elicited 
erection in dogs after section of the spinal coid, iiuhciites the pinb- 
ability of erection m the presence of fecal picssuie. In fact, CtoJiz 
states that spontaneous erection appaiently occuis in the picsence of 
a full bladdei oi a full colon 

Hendeison and Roepke (14) suggest that "skclct.il, ischo caveino- 
sus, muscular contiactions may play some minoi p.ut in eicclion.” 
Fuuheimoie, whcicas it Is gcncially conceded (ll, p. 5S4, IS, 
16, p 886, 17, pp, 283-285, 23, p 962) that icilcx v<ji(ling in 
caused by reflex coiitiactions of the bladdei muscle due to j)ie*>siito 
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witliin this 01 bladclei pressmc and the dcsiie to uiinate do not 
depend entirely on the quantity of uune picsent Howell (16, p 
886) states that the condition of tone of the bladdei muscle cletci 
mines in pait the picssiiie within this oigan and that, theiefoie, 
thcie may be a stiong dcsiie to iiiinate when the contents of the 
bladder aie small in volume* Othei evidence (17, p 284, 23, p* 
962) Indicates that contiaction of the abdominal muscle itself in- 
ci eases the piessuie in the bladdci and thus causes voiding oi the 
desire to void even when theic is but a small amount of urine m this 
01 gan 

The evidence, viz, that stimulaion of the pelvic neives oi bladder 
can bung about both reflex bladdci contraction and election, nidi- 
cates that these two activities aic moic or less functionally ielated, 
The fact that bladder picssurc can piodiice election and that bladdci 
piessurc itself does not depend upon the quantity of uiine present, 
may account for the frequent occuiience of T not only befoic copious 
voiding but also in instances wheicin theie is little oi no voiding 
In addition, inasmuch as marked emotional distuibances fiequcntly 
bung about the uige to unnate and mhy even icsult in mvoluntaiv 
voiding (17, p. 288, 5, p* 31), it is quite possible that this emo¬ 
tional excitement may also be effective iii producing T, either by 
iiKieased bladdei piessuie or by neivoiis discharge via the pelvic 
fibres 

If the above explanations of the occasion foi T aic tenable, present 
conditions which contributed to the onset of the phenomenon aie 
as follows, (^r) Piessuie within the bladdci, as indicated bv subse¬ 
quent mictiuition, 300 instances, {b) piessuie within pelvic colon, 
as indicated by subsequent defecation, 42 instances, (e) piessuie 
within both bladdei and pelvic colon, as indicated by subsequent 
mictuiition and defecation, 34 instances, {d) hampeung of the suck¬ 
ing activity, complicated in many cases by the picscnce of a full oi 
partially filled bladdei, 27 instances, (^) conditions not definitely 
known, 233 instances 

If the 233 instances in which T occurled under conditions not 
diiectlv associated with cithei mictuiition, defecation, oi hampeiing, 
are examined moic closely, it is found that 68 of them occuiicd 
aftei an intcival of moie than 100 minutes had elapsed since a pievi- 
ous voiding Inasmuch as the median time between void mgs for 
the nine infants vaiicd fiom only 35 minutes to 100 minutes (the 
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median of all the medians is 65 ininiites), the assumption that a 
time interval greater than 100 niiniitcs icprcsciits a long period be¬ 
tween voidings and that theiefoie tlic 68 Ts lefcircd to above 
occutred undei conditions o£ a well filled bladder appeals justifiable. 
If tile assumption that 65 mimitcs constitutes a siifTicicMUly long 
period for the accumulation of uxiiic adequate for iiiducing tlie 
number of unaccountable T's is reduced to 140, Furtliciinoic, m 29 
instances a series of T's appaiently unrelated to mlctuiition occuued 
within 10 minutes after either micturition or defecation* T. hese jiost- 
micturition T*Sj listed as non-specific, may well have been due to a 
disposition for further voiding oi evacuation when cither of tlicse 
acts was not fully consummated, or to some internal oignntc adjust¬ 
ment following mlctuiition oi defecation Many of these 29 T\ 
weie attended by restlessness, fretting, grunting, stietching, stlfilv 
executed leg flexion, holding the bicath^ and othei evidences of 
muscular stiaining of the sort which precedes micturition oi defeen 
tion, In this connection it is also of interest to note tli.it 25 mic¬ 
turitions, 11 defecations, and two concuricnt micturitions and defe¬ 
cations, all of which were attended by Tj occuricd within 10 
minutes after a previous voiding. Finally, if a scries of T\ during 
which neither voiding nor soiling occuired, are viewed as p.irt of a 
subsequent series of T^s during which one or the other of these acts 
did take place, even, though the two sciies were scpaiatcd by a tune 
interval greater than 10 minutes (the time limit arbitrarily set) 
bladder piessurc may be regarded as the effective stimulus for 7* in 
the remainder of the 233 insUnces in which the conditions which 
produced T were listed as non-specific. 

It may also be mentioned that the condition of tone of the bladder 
muscle, i,e, capacity to retain mine, undoubtedly varied considciably 
for individual infants. D and Bj for example, voided veiy Infic- 
quently, often going three hours^ without urinating whereas E and K 
voided small amounts of urine at frequent intcivals and .also made 
a great many unsuccessful attempts to urinate and defecate, It lias 
already been noted that T was a comition occurrence with the latter 
infants. In passing, attention is called to the fact that the three 
infants who had the smallest numbci of micturitions also had the 
smallest number of senes of T& (see Tables 1 and 5) and that thice 
of the four infants {Ej Kj and T'E) who urinated most frcqucnily 
were among the foni who had the most scries of Ts. Tliis eon- 



II* M HALVERSON 


129 


nection between mictiiiition and T is also shown^ although not too 
convincingly, by the concspondence between the lank oiders for 
(rt) time between successive mictuiitions, (h) time elapsing between 
mictuiition and subsequent T’s, and (r) time between successive 
senes of T’s (sec Table 11). 

2. Other Evidences of Tension dining T 

Obseivations and lesults indicate that in general the organism 
duiing T IS in a state of generalized tension, involving varying 
degiees of distention of eithci bladder or colon, or both, and the 
lesultant mciease in muscular stiaming* The gi eater the turgidity 
of the penis, the greatci the tension and the greater the emotional 
excitement The situation may be desciibed as unpleasant, annoy¬ 
ing, distressing, oi even painful Duiing D the oiganism is under¬ 
going a leduction of this state of tension 

Peculiarities of behavior more or less common to the infants, 
some of which have not alicady been mentioned in the text, give 
furthei evidence of this state of the organism during T («) The 
straining activity involved in defecation sometimes continues after 
the act IS completed and occasionally results in T; (i) T usually 
inci cases with stretching, cither with the legs in full extension oi 
drawn up over the abdomen; {c) infants frequently raise then 
legs stiffly and rub their heels against the scrotum or penis during T; 
{d) maximum turgidity is accompanied by penial vibration and 
stiffening of the skeletal miisculatuie. 

Crying often occuned in the absence of T and even on days en¬ 
tirely flee of T. Infants cried during the pie-fccdmg period They 
cued when they weie sleepy and could not attain sleep They 
awakened fiom sleep for no apparent cause and ciied* However, 
the crying which began dunng T and was attributed to the presence 
of this phenomenon consisted of sharp scicams or single staccato- 
like squeals. Maiked physical activity accompanied these emotional 
outbursts In this connection it has picvroiisly been noted that T 
appeared to hinder and at times actually to prevent micturition. 
If this is actually the case, as more urine accumulates the bladder 
becomes unduly distended and causes distress and probably ph 5 ^sical 
pain. If 7’ occurs as a by-product of pressure stimulations of the 
bladder, a distended bladder might conceivably cause greater tui- 
gidity and this in turn (vicious circle) increase the tendency to 
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prevent micturition Relief is finalh^ attained when tlic jiicssiirc 
of the urine has inci cased beyond the limit of tuii^c.sccncc to pi event 
voiding When voiding occiiired uiidei these conditions the mine 
was diiccted upon the infant’s head, on the wall behind tlie infant, 
or on the ciib at Ins left 

Thumb sucking also occuiied in the absence as well as in tlic 
prcsetice of T Duiing <iuiescence tJiis activity wds nsuall.v ncconi- 
phslied with a relatively smail expenditure of effort, Tluimh sucking 
dining T was frequently earned on in an excited, fotcihlc, and even 
a frantic manner When T on these occasions was followed by D, 
the commotion attending sucking giaduallv ceased and was succeeded 
by quiet "tucking 

Quiescence duiing and after D was quite gciicKih The niimhci 
of times infants were quiet duiing D is not fully represented bv tlie 
instances labeled as quiescence because this categoiv includes only 
tliose eases in which no other form of activity occuracd, To the 138 
instances of quiescence should be added most of the eases in wliich 
thumb sucking, milk sucking, and either oi both micturition and 
defecation occurred In fact, the situation duiing T) was one in 
which the infant appeared to cxpeiieiicc comfort and iclicf, It could 
not be determined whether D and quiescence weic nicrclv coin¬ 
cidental, whether D occuired as a result of quiescence, i c., general 
passivity of the body ncuio-musculaturc, or whctlier D induced 
quiescence 

If, on the other hand, ns the records show, infants usually nianifest 
restlessness or distress during T, what explanation can he offcicd 
to account for the 91 instances of quiescence in the presence of tins 
phenomenon? Two explanations have been suggested: (^ 7 ) The 
turgidity of tire penis during 3’ did not attain the state at winch 
distress is evidenced, (ft) the internal stimulation which was effec¬ 
tive m producing T was not of sufficient intensity to cause distress 
For example, if the assumption that piessinc stimulations of the 
bladder may evoke T is valid, a partailly filled bladder may con¬ 
ceivably pioduce T without necessarily causing annoyance. 

Inegularitics in the occurrence of T at times cast doubt on Us 
connection with mictuiition or defecation. On 22 occasions when 
T apparently forecast mictuiition, voiding did not occui until T dis¬ 
appeared. On four occasions defecation also occur red undet these 
circumstances. In J3 instances voiding during 7’ was followed hy 



H, M, HALVERSON 


131 


voiding aftei the disappearance of T. In two instances soiling 
duiing T was followed voiding aftei D, and in six instances 
these conditions weie reveised* In all the above cases mictinition 
and defecation were lecordcd as associated with because they 
occiuied within five minutes following D On othci occasions when 
the time Inteival was greatei than five minutes, the possible rela¬ 
tionship was Ignored, 

3 Possible Effects of Postnie and Clothing on T 

Although the supine position appaienth'^ inflicted no undue hard¬ 
ship on the infants, according to the attendants, the physiological 
effects of remain lag constantly ui this position may in some way have 
affected the behavioi of the infants It would be mteiesting to 
know if timely changes to the pi one or lateial positions might have 
pioduced different results than those obtained Mention was made 
of the fact that two of the infants (C and Mf) usually lay on their 
sides dunng sleep, Now it so happens that with the exception of Dj 
fewer T’s weie experienced by either of these two infants than 
by any one of the otheis ovci the lO-day peiiod (Table 1), and also 
that they were among the foui infants who expeiienccd the smallest 
nuinbei of dunng sleep. It was impossible to determine wliethcr 
the iclatjve infrequency of T m these cases was due to accident, to 
native constitution, or to physiological effects of posture. 

There is also the question as to whether the same results would 
have been obtained if the infants had been clothed. No definite 
answei can be made to this question, and unfortunately, the pres¬ 
ence of clothing would have pi evented the observation of much of 
the hchavioi recorded lu this study It is lelevant to state that, 
wheieas in a situation such as this, clothing may possibly have 
been beneficial to the comfoit of the infants, it may also have pro¬ 
duced detiimental effects on the infant by the lestriction of move¬ 
ments in general and by obstruction of the course of movement of 
the penis dm mg T 

4 Deviations ftont the T-M-D Senes 

The frequent occuirence of the T-M-D (tumescence-mictuiition- 
detumescence) senes was peihaps the single outstanding featuie of 
the study This oidci of events occasionally occurred quite legu- 
laily thioughout the day foi some infants In fact, coiiect pie- 
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diction by attcndmits that voiding^ was ahout to take pJiice diiiinf^ / 
were numerous. In most instances, however, the icj^iilai oceanence 
of these series wai> iiiteimpted bv one or more T-D seiics* At times 
the order was complicated by sucking, fretting, ciying, m awaken¬ 
ing. At other times the sciial ordei changed unexpectedly to 

5. Pteqnenty of Miriurdtott and Defecation 

Mictuiition in infancy is a function of a lower icflcx aic and 
probably operates through autonomic extia-spinal ccnteis (4, p. 326). 
It IS likely that in the early months of human life, voidings or 
attempts to void occur with the fiist stimulus of the desire to 
urinate According to Schanjawski (4, 8 , 12) the aveiagc fie- 
qiiency of urination in 24 hours by normal clnldien of I to 3 months 
of age is 14; and that of cliidren 3 to 6 months of age is 20. If 
the number of micturitions during an 85 ^-hour period of obseivation 
IS a true indication of the fiequency of voiding, the average number 
of voidiags per a 24-houi day for the nine infants of this study is 18 6 . 
Great individual diftciences in ficquency of voiding arc shown by 
the fact that D averaged only 13,3 micturitions ovci ,i 24-hour 
period, wheieas E averaged 26.2, 

Infants jiormalJv have foui ox five stools a day dining the fiifit 
week (12, p. 15) This numbci is usually icduccd to 2 01 3 
by tile end of the second week. Howcvei, accouHng to Mniriott 
(19, p 78), thriving infants may have but cnc stool a day or they 
may have seven 01 eight, “The number of stools depends upon tlie 
total amount and character of the food and the presence 01 absence 
of infection in the intestinal tract or elsewhere, and the intiiviclual 
tonicity of the gascio-iiitestinal musculature,’* Schick and Rosenson 
(21, p, 235) state that the ficqucncy of defecation varies with the 
individual infant and langcs from one to three stools in 24 houis 
or longer. Sherbon (22, p, 198), on the other hand, says that the 
child tends to have a bowel movement after each feeding. Accoid- 
ing to the present study which was conducted in daylight, tfie average 
number of defecations per 24 hours for the group of nine infants 
IS 4 . 7 * The aveiage frequency for the mdiviclunl infants vaiics 
from three foi C and £ to 8 3 loi A, the youngest baby. 

E. Conclusions 

1. This study shows the fiequcncy of occiiirGiicc of penial tunics- 
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ceiice (T), mictuiition, and defecation foi nine male infants over i 
10-day penod of observation. 

2. T was a common occurrence for all infants. The phenomenon 
occuiied singly and in seiiesi and its duration varied from less than 
0 5 minutes to 66 minutes Individual differences were marked 
Foi some infants T was usually of long duiation, for others, the 
phenomenon was usually transient, whereas some infants expeiience 
both long and shoit T*s 

3. The total number of senes of T*s was 636, of which 301 

were isolated The median number of series per day for the 

individual infants varied fiom 3 to 11. 

4 T occuried more fiequently during each of the first three 
hours after feeding than during the fourth hour, It occurred diu^ 
ing sleep as well as during wakefulness and frequently awakened the 
infant, 

5, Time intervals between senes of T^s varied greatly for the 
different individuals. The shortest time interval was 10 minutes; 
the longest, 320 minutes. 

6, The behavior during T was characterized by restlessness, 
stretching, rigid leg flexion, crying, fretting, thumb sucking, and 
stirring Some infants weic greatly distuibed, others only mildly 
affected, by the presence of T, 

7, Voiding occurred with gieater frequency during each of the 
first three hours after the feeding period than during the fourth 
hour The greatest number of micturitions occurred during the 
first hour after feeding 

8, Intervals between successive voidings, as shown by the 
medians for the individual infants, varied from 35 to 100 minutes 
The maximum time intervals between micturitions varied from 170 
to 285 minutes, and the minimum time intervals from 5 to 20 
minutes 

9, Defecation occur red most frequently during, oi within half- 
an-houi after, feeding. The number of defecations during the first 
hour after feeding far outnumbered those at any other hour. 

10, The median number of mictuiitions per S^-houi observation 
day for the individual infants varied from five to nine The median 
number of defecations for the same period varied from one to thice. 

11, Four bundled and thirty-three micturitions and 121 defeca¬ 
tions occurred during wakefulness; 81 micturitions and four defcca- 
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tioiis occuned dujing sleep. Infants weie aAvakciietl by tlic cxcjctory 
acts on 50 occasions of voiding and on 17 occasions of soiling. 

12. Infants weie iisunlly quiet tluiing and after niictiiiitkm 
and defecation. 

13, Altogether there were 507 mictuntions, 85 dcfcCtUinns, and 
57 concurrent micturitjons and defecations during the 10 davs, Sixty- 
one per cent of the micturitions, 49 pci cent of the defecations, nnd 
60 cent of the caacuiLcat imcturitioiis and defecations weic 
attended by varying degiecs of tuigidity of the penis 

14, T occuried immediately aftci voiding on 71 occasions and 
after soiling on 17 occasions. 

15. That piessiirc stimulation of the bladder is the most prob¬ 
able cause of T, insofai ns this study is conceincd, is suppoitcd by 
the following evidence, (^) The frc(|uent occurrence of D during 
or immediately after voiding, (1) the prevalence of tlie 7'-Af-D 
seiics; (c) the close coilcspondence bcLwceii the distribution of vmd- 
ings and throughout the morning and afternoon periods; (d) the 
frequent occurrence of T after partial voiding oi on attempts to 
continue the act; (e) in general, infants who had long intcwals 
between 7^’s also had corici^pondingly long iiitcivals bclvvcca void- 
ings, nnd between voidings and subsequent T’s; while infants \v1k> 
had short intervals between T*s had coricspondingly slioit intervals 
between voidings, and between voidings and subsequent 7’*s, (/) 
physiological experiments on dogs have demonstrated that picssuic 
stimulation of the bladder is effective in piodiicing T. 

16 Pecal pressure in the colon and lectum directed against tlic 
bladder probably accounts for the ficqiicnt voidings and also for 
the piesencc of T at defecation 

17. The indications ate that T tends to prevent voiding and 
that the greater the turgidity of the penis, the gi cater the iiitei- 
fcrence with voidings. 

18 Post-mictuntion T was probably due to peiseveiativc bladder 
tonus following complete or incomplete voiding. 

19. The 27 T‘s winch occuned dining the excitement of waiting 
for the bottle were probably elicited by pressure stimulation of the 
bladder as a result of contractions of the abdominal imisclcs, oi by 
nervous dischaiges vur the pelvic autonomic fibers. 

20. D usually occurred during quiescence, ficqucntly at oi after 
voiding or soiling 
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21 The foul piincipal conditions which contiibuted to crying 
weie inability to sleep, hunger, and restlessness. 
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STUDIES IN HUNGER I. THE EFFECTS OF INSULIN 
UPON THE RAT’S RATE OF EATING-^ 

DepafUnent of Psychology^ Univeistty of Rochester 


C. T Morgan and J. D. Morgan^ 


A Introduction 

The first impoitant contiibutions of expeiimcntal science to the 
psycholog;^ of hunger weie made ui the rcseaichcs of Cannon (1906, 
3; 1911, 4), Cannon and Washburn (1912, 5), and Carlson 
(1912, 6) These experiments as well as many that followed led 
to the conclusion that the ''sensation'^ of hungci aiiscs when the 
walls of the empty stomach contract. This local theory of hunger 
seems to have suivlved many objections, and research in more recent 
years has been applied to the study of the factors which control 
gastric motihty. No single determiner of motility has been revealed 
in these studies. The gastric contractions may be present in the 
absence of ncivous innervation (Hofmcistei and Schultz, 10), But 
apparently the legulation of motility is normally vested m the 
antagonism of sympathetic and pans 3 'mpathetic neivc supply (Can¬ 
non, 3i Mulinos, 14; Quigley and Templeton, 17, 18; Wilder and 
Schultz, 26), The many factors which may alter gastric motility, 
e g, emotion, smoking, ingestion of food, injection of insufin or 
atropine, produce then effects by the facilitation or inhibition of 
one or the othei of these systems of innervation (Boichcrs, I; 
M'Crea, M^Swiney, and Stoplord, 12; Mulmos, 14; Quigley and 
Templeton, 17, 18). 

If hungei as a “sensation” is derived from conti actions of gastric 
musculature and if the contiol of these contractions is normally 
regulated by nervous influences, then those factors which 
in turn affect nervous control become significant in the study 

^Accepted foi publication by Leonard Carmichael of the Editorial Board, 
nnd* received m the Editorial Office on Febiiiary 9, 1939 
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o( tile physiological basis of liungei. riuiigci js icl.itci) bio¬ 
logically to tlic oigaiiism’s need for nutrition Itwould sccui iiiason- 
Able, then, to expect that m the last analysis tlic contiol of huiigei 
would be due to humoral changes* In line with this e\j)eclatioii, 
Bulatao and CaiJsoii (2) found that the injection of insulin pio- 
cluccd powciful gastric contiactioiis Since tlint time insulin lias 
remained a faithful agent foi the cxpeiimcntal production of gastne 
hypermotility (1+, 19, 21, 24) 

Of course the most proraineiU plivsiological eftcct of insulin injec¬ 
tion IS the 1 eduction of blood sugai level, Hulatao and Culson (2) 
and La Bnrrc and Dcsticc (11) discovciccl that iiiMilin hypei- 
motility of the gastro-intcstmal tiact docs not appear until tlic blood 
sugai level has icached a value significaiitlv below notmal The 
expectation which follows upon this fact is that normal vanations 
in blood sugai level may be ihc entical liumoial hictoi in tiic coa- 
tiol of liiiiigci. To the contrary, many icscaichcs linvc found no 
such iclationsliip to exist (14, 16, 20). 

To siimniaiize the facts concerning the iclationsliip of insulin 
and blood sugar level to gastnc motility, the injection of insulin 
\esuUs in hvpei motility when hypoglycemia has icachcd a sigiuiicant 
level, but normal vaiiations in blood sugni level and e\peniiienl.il 
hvpcrglj''ccmia seem to beat no ielation to gastiic motility, Obvi¬ 
ously, the ciitical humoral agent, should tlicic be one, has not l^cen 
discovered in tliesc icscaiches Anothei factor in addition to insulin 
concentration and blood sugai level, but c;onc\crned with ibcir 
lelation&Iup, may well piove to be cutical. 

The fact lemains that some icnctioii related to insulin hypo¬ 
glycemia does heighten gastiic motility. This rclationsliip, in view 
of the local theory of hunger, raises the problem of the relation¬ 
ship of insulin injection to hunger. It is this problem wdiosc invcsti- 
gatvon IS lepoitcd in this paper With legmd to inctliodology, lire 
best measure of the effect of insuUn upon hunger would appear to be 
the comparison of normal food-intake with the nniount ingested after 
the injection of insulin. Three studies of this type by otlici workers 
already appear in the literature. 

Freyburg (8) studied the effect of insulin injection upon npiretite 
or hunger as compared with weight changes and the average daily 
caloric intake. Nine human subjects who were undciiuiunshcd and 
compUiicd of poor appetite were studied. The patients avcic given 
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contiol closes of salmc when insulin was not injected. Seven of the 
nine subjects had no mciease in appetite, food consumption, or 
weight Five actually lost weight The aiithoi concludes that 
the “investigation fails to suppoit the pievalent opinion that insulin 
IS a valuable aid in the ticatmciU of iindeinutution.” Maclcgan 
(13) investigated the lelation hetween the amount of food eaten 
and the injection of insulin Eight i abb its wcic used The admin¬ 
istration of 10 units was followed by an mciease of 10 pci cent ovei 
the 1101 mal food consumption The injection of five units of insulin 
along with 10 cc of 25 pei cent glucose solution lesultecl in a dc- 
cicase of 11 per cent, Although clinical woilceis fiequcntly use 
insulin to intiease the appetite, these two studies seem to be the 
only thoiough expeuments Wentink (25), on the basis of a 
limited numbci of eating lecoids of lats, concludes that insulin may 
mciease oi deciease the eating late and that “thcic is a vei 5 ^ deli¬ 
cate balance between the facto is pioduclng an mciease and those 
pioclucing a decrease” (p 157). 

The study lepoitcd hcie involves essentially the same method as 
that of the thicc studies just levicwcd The amount of food con¬ 
sumed by lats was mcasuicd in ielation to the injection of insulin 

B, Apparatus and Animals 

Skinnei (22, 23) has devised an apparatus paiticulaily suitable 
foi quantitative study of the laFs latc and amount of eating A 
modification of this appaiatus (9) was used in the piesent expeii- 
ment The appaiatus consisted of elcctiically operated feeding and 
lecoiding mechanisms A small lever pi ejected into a feeding com- 
paitinent Dcpicssion of this level by the lat closed a switch which 
Opel a ted a feeding mechanism fiom which a constant amount of food 
(one-tenth giam) was deiivcicd down a chute into a tiay m the 
compaitment Each depicssion of the level which leleased food 
was rccoided by an ink wutci on a slowly moving drum The com¬ 
plete details of the device aic piescntcd elsewlieie (Hanford and 
Moigan,'9) 

One imp 01 taut change fiom the dcsciiption pieviously published 
should he noted. In the couise of pielmimaiy expeiimentatron it 
was found that lats sometimes pushed the Icvei when food was 
alicady in the tiay and they somcUines gave seveial icsponscs after 
they had discontinued eating Since levcr-prcssmg was the iespouse 
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lecorded on the Icymogtaph, under these circuinstnnccs the rccoicl 
which was obtained was an inaccurate record of the actual eating 
latc^ To eliminate this difficulty, the tr.iy itself was placed on a 
delicate lever connected with a bWitcli The othei end of the 
lever could make contact with a merciny cup switcli, The circuit 
was so wired that this switch had to be closed in oijer for lever 
depression to activate the feeding and iccoiding mechanisms. The 
sensitivity of bnlance of the food-pan lever was two-tenths to tlnee- 
tenths gi<ims so that two or thicc "shots” of food wore sufficient to 
depress the lever to which the food-pan was attached. The result 
was to break the mcicury contact and furthci depression of the 
piincipal lever bv the rat could not operate the feeding iwcchanism 
until the food in the tray had been consumed, This device made 
possible the restriction of the recouhd lever-picssing activity of the 
lat to conform quite pieciscly to the actual eating rate. 

Eight female rats of about nine months of age at the beginning 
of the experiment were used. Their weights at this time wcic 160 
to 230 grams, A standard mixed diet was used tliroughout the 
entire experiment It was a gianulai mixture of the following 
proportions by weight: yellow coin meal, 50 per cent; Puiina dog 
chow, 30 per cent; and pure granular gelatin, 20 per cent, 

A laige but safe amount of insulin was determined by adininis- 
teiijig various dosages to several rats befoie beginning the cxpcii- 
nrent, Four-tenths cc. of 4017 Ilctin insulin was usually fatal foi 
rats weighing about 200 grams, Three-tenths cc. usually pioduced 
marked shock but two-tenths cc. did not if the animal was allowed to 
eat within an hour after the injection. Accordingly, two-tentlis cc, 
or eight units of Iletin insulin was the dosage used tluoughout the 
expel iments, 


C. Procedure 

The eight rats used in the study were placed on a feeding sdicdule 
for several days Following this they were trained to push tlie Icvei 
to obtain food in the feeding box. They were then used daily in 
this box for about four months on other problems bcfoic beginning 
the present experiment. In the present study, they weic placed m 
the box for feeding at the same hour every day. On one day, insulin 
was injected and on the next, saline. Thus, cvciy otlici day they 
were given insulin and the alternate days sewed for cantrol. 
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Tlics study involved foui senes which differed only in the amount 
of time that was allowed to elapse between the time of injcctioji of 
the insulin or saline and the time they weie placed m the box In 
any case they weie placed in the box at the same time every day and 
allowed to feed for one hour In Expeiiment I, the animals were 
placed in tlie box immediately after injection, that is, the interval was 
0 minutes In Expniiment II, they were permitted to stait eating 
15 minutes niter injection In Experiment III, the inteival was 30 
minute^; and in Expeiiment IV, 60 minutes. A rest period of a week 
or more elapsed between each experiment. 

The foiii expenments were pciforracd m tlie following ordei * 
I, IV, III, II Eight animals weie used foi I, IV, and III but sick¬ 
ness developed in one animal during Experiment III, its late of 
eating being so vaiiablc that its eiitite recoid foi this experiment was 
discarded. Evidently the effect was due to tlie continued doses of 
insulin for later a similar illness and loss of weight appeared in two 
othei animals. Therefore lecoids were available for only five ani¬ 
mals in Experiment II. 

D. Results 

In all four cxpeiiinents several records were obtained for each 
animal. It was desirable to tabulate these records in a distribution 
so that cnstomaiy statistical treatment could be given the data. In 
Older to accomplish this end, a sort of nomograph was made which 
could be laid over each kymographic record and the number of 
1 espouses made at each 10-minute interval during the hour’s feeding 
could be determined. A prominent feature of the data grouped in 
such distributions was the wide dispersion of values. Variability in 
such an experimental arrangement may 6e a\ie to many uKGVtermnTco’ 
factors, but one source of variation which was readily identified con¬ 
sisted of individual differences among rats especially with regard to 
the amount eaten Since the study was not concerned with these 
individual variations but with general group trends, a legitimate 
method of ruling out this variability was employed. For each expen- 
ment, the average number of total responses for the saline days was 
determined for each rat. I’'oi each lat then, each value of saline and 
coi responding Insulin iccords was converted into pcjccntagcs of the 
aveiagc contiol responses foi the lat. In this way the variability of 
tlic lecoids due to individual differences was eliminated but in no 
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\v<iy was the jclationshLp of an amniaTs control scoies to its ijisulin 
scores modilTed Peicentage-scoics secured in this -way were used m 
all of the computations rcpoitcd here 

Fiom these percentngc^icorcs the m-eaa coiUiol and lusulm curves 
were computet! When the foui control cuivcs, one foi c.ich c\pen- 
ment» were secured and compaicti, tlicic appealed to he no signi/i- 
cant diftcrenccs between them* Tliciefoic the four contiol 
distributions were classed togethci to foim one contiol disti ilnilion 
of 187 curves. The iiumbci of insulin lecoids obtained in tlie four 
expeiimcnts were respectively 61, 44, 36, and 39. The reliabilities 
of the differences between insulin groups and control gioups of 
LUives were computed from the ratio of tlicir diffeiciiLes to the 
standard eiiors of the diffeicnccs. The foimula used to secure the 
staiulaid eiioi of the difference was* 

^aiff 

The two distributions might have been correlated since the same ani' 
mals were used for both, but it was not possible to include coj relation 
coefficients in the foimula because of the vanablc numlici of iccoids 
secured foi each animal 


TABLE l 

Means of Co^itrqc and Insulin Curves, Tupir Standapo Dcviatiuns, and 
Ret lADiu TIES or Tiifir I^ihirpnccs 


Minutes 


10 

20 

30 

40 

SO 

60 

Control 

Mean 

33*08 

43 71 

(2.68 

79 10 

91 n 

99 79 

(A^ = 187) 

SD 

8*54 

13.73 


19.84 

21 39 

22 61 

Insulin 

Mean 

25,34* 

45.54* 

62,37 

78 43 

89 75 

98 60 

(N = 61) 

SD 

6.72 

9.87 

12 03 

13.22 

15 00 

17 7H 

0 minutes 


2 09 

113 

.15 

.30 

.56 

.12 

Insvihn 

Mean 

22 0+ 

42 00 

63 68* 

SO 41* 

96 77* 

U1 55* 

(N^44) 

SD 

7 45 

13 06 

1735 

18.13 

19 29 

22 72 

is minutes 


SO 

77 

3+ 

42 

2,13 

3 09 

Insulin 

Mean 

19 00 

39 22 

55 89 

66 17 

76 72 

93 91- 


SD 

9.67 

IS 01 

22 13 

27 13 

29 45 

35 1)7 

30 minutes 


2.35 

1*66 

1.73 

2.72 

2 79 

96 

Insulin 

Mean 

17 74 

3U7 

46.5S 

57 83 

65 01 

71 09 

% 
• li 

SD 

7S3 

J196 

15 22 

13 16 

16 79 

19 15 

60 minutes 


3*78 

5 4» 

5 82 

8*21 

8 HO 

8 2h 


*Means wJuch aic lughei than coiresponding c-oiuiol means 
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The lesults of the study aie summaiized in the accompanying tables 
and graph. In Table 1* it is readily seen that thcie are reliable 
diffeicnees in two diicctions In one expeiiment, insulin injection 
produces an increase in feeding latc In another, vciy marked 
depicssion occurs. In still a third, thcic is a marked tendency to- 
waid depression but the latio of the diffciencc to its stand aid ciior 
in no case reaches thiee The diffeient results of the foui experi- 



FIGURE 1 

Average Curvfs or Feeding Responses with Different Intervals or Time 
nETWEEN Injection of Insuiin and the Beginning of Feeding 

ments aie plainly associated with the inteival between injection and 
beginning of the feeding If the feeding begins immediately follow¬ 
ing the injection (Expeiimcnt I) no significant diffcicnccs in the 
amount eaten appeal at any time thioughout the houi If the inter¬ 
val IS 15 minutes (Experiment II), the eating rate pioceeds noimally 
to the point whcic the noinial cuive begins to deccleiate more 
lapidly At this time, 40 minutes after beginning to eal, the insulin 
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cuivcs fail to drop off but continue in a stiaight line. In conse¬ 
quence, about lO per cent inoie food tliaii noiinally is eaten when 
the horn's feedtnjr penod begins IS minutes after the injection of 
insulin, When the interval is 30 minutes (Expennicnt III), llieie 
IS a definite tendency for depression of the eating latc foi tlie fiist 
SO minutes. In the last 10 rnimites, the rate incieascs ovei tlic 
normal value; the reason foi this is not clcai. In Expenment IV 
where the interval is 60 minutes, dcpiession is niaikcd tliioiiglioiit the 
entire period 

It should be stated that these results aic not clue to a few ense^ or 
skewed distributions. When the medians of the distributions are 
examined, the same essential differences appeal. These medians aie 
given in Table 2, Other methods of statistical analysis, including 


TABLE 2 

Medians of Controi and Insuun Curves 


Miniit-es 

10 

20 

30 

40 

SO 

60 

Conti ol 

^21 

45 4 

(S2,4 

80.7 

91 5 

100.3 

Insulin 

D minutes 

251* 

45 3 

62 0 

77.8 

90 5 

102 Z* 

Insulin 

15 minutes 

23,2 

43.8 

62 8* 

7S7 

9S9* 

llOS* 

Insulin 

30 minutes 

21 0 

44.4 

59.4 

71.7 

7S.+ 

91.4 

Inscilln 

60 minutes 

16.2 

32 5 

50.0 

61.1 

68J 

72.2 


•Medians which aic higher than corresponding coiitiol medians 


the examination of average cuives of individual lats, still fiiithcr 
verify the validity and reliability of the results ns they Itavc been 
described here, 

At least one conclusion can be clearly drawn fiojn the data. The 
time interval between feeding and the injection of msviUn is u dctei- 
minnnt of the effect of the insulin upon the feeding curve. With i 
15-minutc interval, the height of the curve is extended and xvitli 
longer intervals a portion or all of the curve may show depression of 
the feeding rate. 

E* Discussion 

The results of this study support the work of Macicgan (13) and 
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the clinical piactice of injecting insulin to aid appetite (7), In 
addition, the lesults suppoit Wentink^s (25) conclusion that in the 
use of insulin a balance exists between factors leading to facilitation 
of hungei and tliose leading to depiession In the liglit of the 
lesults, fuithermore, theie seems to be little difficulty in accounting 
for Fieyburg^s (8) negative lesults 

The piesent study shows that depression of feeding late and facili¬ 
tation of feeding occur at diifeicnt intervals aftei the injection of 
insulin Many previous studies concerning the motility of the 
stomach show similar effects, They have found that gastiic motility 
IS first depressed and afteiwaid theie occurs a period of gastric 
hypeimotility (Mulinos, 14, Quigley and Templeton, 18; and Regan, 
19) Now m the study reported hcie the peilod of heightened 
feeding activity occurs when insulin is injected 15 minutes (Expeii- 
ment II) before feeding and a loweied feeding late follows 30- 
(Expeliment III) oi 60- (Experiment IV) minute intervals, It 
should be obseived however that in Experiment II the peiiod of 
heightened activity did not occur until 55 to 75 minutes after 
injection. In Experiment III, acceleration appeared between 80 
and 90 minutes aftei injection Depression occuiied in Experiment 
III between 30 and 80 minutes and in Expeiiment IV between 60 
and 120 minutes. Cleaily, in diffeient expeuments the depression 
and facilitation peiiods ate vot mutually exclusive 

In order to account for this disciepancy it seems necessaiy to 
postulate that eating itself must m some way modify the effect of 
the insulin upon the feeding activity. Little more than this sup¬ 
position can be safely intioduced Peiliaps fuither reseaich will 
provide an acceptable inteipretation for these results, Since depres¬ 
sion IS first seen at 30 minutes aftei injection and facilitation first 
appears 55 minutes nfterwaid, it intghl be concluded that these 
results support the studies cited above (14, 18, 19) concerning gastric 
motility 

The limited agreement of this study with those expeuments on 
gastiic motility in ielation to insulin might lead to the inference 
that the local theory of hungci (Cannon, 3, 4, 5) is supported. Since 
the evidence is not diiect in its bearing upon this problem, it would 
^ seem moie piopci to icscive a conclusion. Experiments now being 
completed and involving a study of the eating rates of vagotomized 
and gastrectomized rats subjected to insulin injection may throw 
more light on this problem. 
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P, Summary 

1. Eight rats were fed daily foi one hoin in a Skiniici-Lype feed¬ 
ing apparatus and then feeding icsponscs wcic kyntogiapliteally 
recorded. 

2. The lats weie subjected to insulin and «»Rlinc (contiol) in* 
jections on alternate days to study the effect of insuUn v\pon the 
eating rate. 

3. Fo\u expeuments with fom diffeicnt time intcivaK lictweeu 
injection and the beginning of feeding wcjc coiuliictccl Tlic intcM- 
vals employed in these experiments were respectively 0, 15, 30, and 
60 minutes. 

4 In the fiist experiment involving insulin injection iniincclh 
atcly before feeding, no significant effects of insulin wcic noted. 
When the interval was 15 minutes, the total amount of food con¬ 
sumed was about 10 per cent above normal, This increase was 
accounted for by the failuie of the cuivcs to fall off, as it dues mn- 
mally, during the last 20 minutes of the houi, 

S, The most significant effect following the use of longci inter¬ 
vals (30 and 60 minutes) was a marked depression of llic eating 
rate and of tlie total amount eaten, 

6 The study indicates that insulin docs affect the Iningci diive 
as measured by the rate and number of feeding responses 
effect may be a depression or a facilitation depending upon tlic time 
relations between injection and feeding. 
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THE SEX HORMONES AND EMOTIONAL BEHAV^IOR 
I. THE EFFECT OF SEXUAL RECEPTIVITY 
UPON TIMIDITY IN THE FEMALE RAT-^ 

l^cpai tinent of Psychology, Ilnfvarfl Vni^ei sily 


E E Anderson 


The wntci (1, 2) has repoited significant negative caiielation^ 
between ineasuies of sexual diive and ninidity in the male rat 'I'hat 
is, male lats which weie most active in the tests of sexual behavioi 
tended to be least timid in tests of emotionality. If such a ielation 
also holds foi the female lat, it might then be expected that sexually 
receptive females should be less timid than noii-ieccptive females, 
The present study denionstiates the validity of the above infezcnce 

A Procedure 

The geneial proceduie was to compaie the emotional perfoimance 
of a group of females when they were in heat (as deteimined by 
indicator males) with the pcifoimance of a group of females wiiicli 
weie not in heat. The test was lepeatcd two clays latei when both 
groups weie non-ieceptive In selecting the gioups, the females were 
examined foi external signs of oestium, A female showing such signs 
was immediately tested with an indicatoi male to detei mine whethei 
or not she was sexually receptive. If the female proved to be recep¬ 
tive, she was placed in the expcnmental gioup A female which did 
not show external signs of oestrum was then selected from the same 
living cage and tested with an indicatoi male If she proved to be 
non-receptive she was placed in the control group When all of the 
available receptive females had been obtained upon any given day, 
they and their non-icceptivc controls were placed in small wire cages 
and cairied into the cxpeilmental laboiatory, which was an oidlnaiy 
day-lighted room containing the appaiatus to be used. The animals 
were allowed one houi for adaptation to the new suiroundings 
bcfoie the test was begun In giving the test, the annrials of the 
cxpeilmental and control gioups were lun altcinately At the con¬ 
clusion of the day’s tcst> the animals were left iii the expeiimcntal 

♦Received in the Editorial Office on Februaiy 15, 1939, 
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Toom for 48 hours artel the test was then repeated. Iiumccluitcly 
after this second test, each female was again placed with inriicatoi 
males to deteriniac hei sexual condition, it being dcsiicd that both 
groups should be non-ieccptivc at this second lest. The e\pennwi\tal 
group was thus first tested wlien sexually icccptive urul ictested two 
days later when noft-icceptivc; while the animak of tfie cojitii>i 
gioup were non-receptive at both tests, Eight females nf the contiol 
group proved to be sexually receptive at the second test; they have 
been treated as a special expcumeutal gioup since they wcic (ust 
tested when non-receptivc but wcfe sexually receptive at tlic letcst 
two da3's later. 


1 Animah, Flotisuiffj aud Dhi 

A total of 159 pigmented female lats was used in tlic picsciU 
study These animals had been steiilkcd by tying oft the oviducts 
so that the animals had normal sexual cj'cles but could not become 
impiegnated^ To increase the numbci of females in heat avail,ihlc 
during the daylight hours:, the rats wcie kept in a dark room vdtli 
leversed lighting (i.e , artificial lights on dining the night linuis and 
oH during the daylight hours) The animals wcic lioiised m cugc^ 
measiaing 30 by 15 by 13 Indies (15 to 20 idts per cage), mul weie 
maintained upon a diet of dog chow supplemented with bread and 
milk, lettuce^ and fresh meat 

2 Tests Used 

The main test (supplementary tests aie described Jatei) was the 
open field defecation test which has been used by Hall (5, 6) and 
Artdcison (Ij 2) jn studies of cinotloimlity in the lat. The appaiiitiii 
consists of a circular open field 90 inches in diameter; the sule«; of 
the field aie of sheet metal 30 inches high The rat to he tested 
is placed in the field by hand and left tlicic for a test pci loil of 
tliree minutes. The mcasuie of emotionality oi timidity consists of 
the number of fecal boluses excreted in the open field during tile 
three minute test penod A total of IS9 pigmented females was 
tested in the open field, 72 of these weic experimental animals, 79 
controls, and 8 belonged to the special cxpciimoiunl gionp. 

These operntiojis were perforniccl by F A Bench, Jr. m coiiiiccuou u ilb 
his studies of soYiia) bclinvior in Ihc rnt The wrUci is indclxcd to Mi 
Beacli for making these animais nvailfihlc for the piesciic study 
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B Results 

The icsults of the open field test (Table 1) clcaily show a icduc- 
tion irt emotzonnl defecation duiing the peiiod of sexual iccepti^ity 

TABLE 1 

Open Pcfid Defecation Test 

ShowjJig the effect of sexual receptJVJty upon einotjonni defeentjon jn 
the female r«it Scores are in teims of the mimbci of fecal boluses excreted 
in a three minute test period Oest coud oestrous condition, ]i = recep¬ 
tive; NR = non-receptive 




Test 

1 


Test 2 



Oesl 

Mean 


OesU 

Mean 

Gioup 


Coild 

Boluses 


Coild 

Boluses 

Expel imental 

72 

R 

4J4± 2fi 


NR 

5 19 ± 30 


79 

NR 

5 ?7 23 


NR 

4 91 ± ^4 

Spccnl Expt 

8 

NR 

5^8 


R 

3 25 






Standard 






ciroi 

of Critical 




Difference 

difference ratio 

Test 1' Conti ol 

minus Experimental 

1 63 

51 

3 20 

Test 2 Contiol 

minus Experimental 

— 

28 

.57 

— 50 

Experimental, Test 1 minus 

Test 2 

—1 05 


—2,62 

Contiol Test t 

minus Test 2 


86 

45* 



*The coirect foimiila for correlated measures was used 


TJje mean numbei of fecal boluses excreted by the 72 lats of the 
tixpcrinieiital gioup, tested when icceptive, was 4 14, while the 
mean of tlic 79 control animals, tey^ted when non-ieceptivc, was 
5,77 boluses, The difference between the two gioups is 3 2 turses 
Its standaid enoi Thus sexually receptive females aie less timid 
than non-ieceptive females Tile ieduction in emotional defecation 
induced by the sexually loceptivc state does not cany ovci to the 
retest given two days latci, At this second test, given when both 
groups weie non-receptivc, the mean of the expeiiniental group was 
5 19 boluses, while the mean of the contiol gioup was 4 91 boluses 
Tlic chiference of .28 between the two gioups is only 5 times its 
standard enoi The special experimental group of eight animals is 
too small to yield anything but suggestive icsults It should be 
noted, howcvei, that the fiist test was given to these animals when 
tlicy wcic noii-rcccpti\c and that their mean scoic of 5 88 boluses 
is vciy close to that of the control gioup At their second test, tlicsc 
animals were icccptivc, and theii mean score of 3 25 boluses is con- 




1S2 


JOURNAL OP GENETIC PSYCHOI OGV 


sidcmbty below the second test scoic of citlui the e\pcihiieiilal oi 
contiol group* At least two factois favor loducticm ia sco!c upon 
this retest; (a) the iact that the females weic m heat, and (//) the 
fact t\mt adaptation takes place when tests of this type aie icpealed 
All estimate of the amount of reduction in scoic to be attrilnilcil to 
ocstium may be obtained by subtracting the fiist test .score of the 
expcuniental group (414 boluses) from the first te^it scoic of the 
cQntiol gioup (5,77 boluses) ; this diflfcicncc is K63 boluses. An 
estimate of the amount of reduction in scoic to be iittnbutcd to 
adaptation mav be obtained by subtracting the second test scoic of 
the control group (4,91 boluses) fiom the fiist test seme of the 
same group (5,77 boluses); this difference Is .86 boluses, Now if 
these two factois summatc, the amount of reduction in defecation to 
be expected when both factois arc opeiatljig would be 2,49 boluses. 
The actual amount of reduction in the special cxpcumcntal gioiip 
IS 2,63 boluses (5,88 — 3*25). This obtained result, tluin, would 
tend to suggest that these two factors favoring teduction m emotional 
defecation are additive, 

The influence of oestium upon defecation can also be shown by 
another method. For this treatment, the second test score of each 
animal was compared with the first test score of the same aiiiiual 
In the cxpenmental groups icccptivc at the first test, 54 pei cciu of 
the animals show an inciease of score on the second test, 28 pei cent 
show a decrease and 18 per cent made the same scoic on both tests. 
In the control gioup, non-rcceptive at botli tests, 30 pei cent sliow 
an increase of score on the second test, while in 50 per cent of the 
cases, the second test score was lower; 20 pci cent of the contiols 
made die same score on both tests, Tlie difference between the 
per cent of ammals in the two groups showing an increase in score 
is 3 04 times its standard erroi, while the critical ratio foi the 
per cent of animals showing reduced scores upon the second test 

IS 2,80 

So far, then, the data show a decrease in emotional defecation 
during oestium, a result which has been intciprctcd as indicating u 
reduction in emotionality or timidity duifng the heat pciiod. Il is 
possible, however, that the decrease in defecation might be due to 
factors other than a decrease in emotionality. Foi exumplc, fcmolc 
rats in heat are known to be more active in revolving dimns tlian 
are females not iii heat (H), // they ate also moic active in Uu 
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Open field situation, then a decrease m defecation might be due to a 
cliiect antagonism between the mechanisms of running and of 
defecation. This alternative explanation is at once ruled out because 
fciTiriles in heat are not mojc active in the open field tlian females 
not in heat To test this, the floor of the open field was maikcd oft 
by chalk lines into 9-inch squaies. Duilng the same test peiiod from 
which the defecation scores weie obtained a recoid of the females* 
activity was obtained by counting the numbei of the squares tiav- 
ersed, The aveiagc exploiatoxy activity scoie for the receptive 
females was 77.7 squares (Table 2) , foi non-ieceptive females, 76 9 

TABLE 2 

OerN Field Exploratory Test 


Scores aie in terms of the numbci of 9-incU squares tiavcised in a three 
minute test period Oest coiid = oestrous condition, R — i eceptivc' 
NR = non-reccptive. 




Test 1 

Test 2 



Oest 

Mean 

Oest Mean 

Group 

N 

Cond 

Squares 

Coiid Squares 

Experimental 

72 

R 

77 7 i 2 6 

NR 56 1 ± 1 8 

Control 

79 

NR 

76 9 ± 19 

NR 57 0 ±: 1 8 

Special Expt 

ft 

NR 

80 £ 

R 613 





Standard 
error of Critical 




Di fife fence 

difference ratio 

Test 1' Control minus Expeiijnentnl 


4.72 —17 

Test 2' Control minus Expei 

imental 

.9 

3.75 .24 


squaies, This difference is only .2 times its standaid error This 
result IS not contiadictoiy to the fact that females m heat aie more 
active in levolving dxunis, since Anderson (1) has previously pre¬ 
sented evidence that activity of the type measuied in the open field 
may be best desciibcd as exploiatoiy, rathei than general, activity, 
and that this exploratory activity iS independent of tJie type of 
activity measuied in the revolving drum. 

Other alternative explanations of the reduced defecation duiing 
oestrum might attubutc the decicase in defecation to some of the 
nimcious iactois such as metabolism change, fluctuations in food and 
water intake, and so foith, which appaicntly vaiy with the oestrous 
cycle A decrease in defecation m the open field might thus be due 
to vaiiation in the amount of feces picscnt at difteicnt stages of the 
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cycle, (iwd be quite indepcGdeut of any change in emotionality, lo 
test 'certain of these alternative hypotheses tiuce .uldilional tests 
were used ivith smaller gioups of animals T)ic females used in 
these supplementary tests had all been used in the o[)cn test, 

hut were not given more than one of the additional tcbts. I lie con¬ 
ditions of testing weie as for the open field test, tliat is, tlie lai^ 
of the expciimental gioup wcic hrst tested when in heat and were 
retested two days later when noii-icceptivc; while tlie females of the 
control group were non- receptive at both tests* 

1* S/ipplerneffiirfy TeUs 

a. WaUi-wadwg defecation lest (2). If the icsults of the open 
field test are due to the fact that females la heat contain a smaller 
amount of fecal material tlian non-icccptive females, then vi slumltl 
follow that a somewhat stronger stimulating situation slioiiUi not 
result m <ui lacicased amount of defecation in leccptivc females, 
whereas non-reccptivc lats should show such an nicicasc 'I'o test 
this, tile ivater^wading defecation test was used. In this test, the 
rats arc placed m a bottomless sheet mctnl bo\ which is placed in a 
pan containing inches of watci, The rat is thus wading in 

TAliLE ^ 

3tESULT5 or TUB CONFIRMATORY TBSTS SHOWING THE IsilLCT OF Sp\UAT 

Receptivity upon Timidity in tub Fbmaui Rat 
Oest cQitd = oestrous condkion, receptive, /V7i — non-rcccpiivc. 

Jl^ater-^wadiug Defccahon Test 


Group 

N 

Te&t 1 

Ocsi, 

cond 

Mean 

Boluses 

Test 2 
Ocst, 
coud 

Mean 

Bolviscs 

Experimental 

17 

R 

6 41 

NR 

7 00 

ControJ 

15 

NR 

8 67 

NR 

7 00 


Emergence ft 

om Lining Cage Test 






Mean 


Menn 




minutes 


in mutes 

Experitneatat 

Zl 

R 

7 12 

NR 

12 7U 

Control 

23 

NR 

U,U 

NR 

12 12 


Emetgettce fiom Sio^ve Pipe I'cst 






Mean 


M can 




HCCOlUis 


set onds 

Expenmeritnl 

20 

R 

43.5 

NR 

71.7 

Control 

19 

NR 

47 15 

NR 

U S 
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watei in a dailc box with no meanjj of escape. The numbei of fecal 
boluses cxcietcd during a thiec minute test pciiod provides the 
mcasuie of emotionality The lesults (Table 3) show a gi eater 
amount of defecation foi both gioups as compared with the open 
field test, and the same gcneial lelations hold as foi the open 
field test that IS, the icccptive females defecate less than the non- 
receptive females (6.41 boluses compaied to 8 67) upon the fiist 
test, while both gioups made exactly the same scoic of 7 00 boluses 
upon the second test when all animals weie non-ieceptive This test, 
then, would appeal to confirm the mtcipretation m teims of a 
reduced cmotionalit}^ duiing the time of oestrum For fiuther coii- 
fiimation, two tests not involving defecation weic used, 

b Emejgence ftom living cage test (2) Foi this test the living 
cage of the lats was pulled out fiom its supporting shelves far 
enough to allow the lats free egress from the cage By climbing 
up the wire sides of the cage, the animals could escape through an 
opening (7 by 5 inches) m the top. The time lequned foi tJie 
animal to thus emeige from the cage was iccoided and used as the 
measuie of emotionality It is. assumed that lats wliich take a long 
lime to emerge aic idatively more timid The lesults of the emeigcnce 
fiom cage test (Table 3) again confirms those obtained with the 
defecation tests; the receptive females take less time to emerge from 
their living cage than do the non-receptive females and the two 
groups make approximately the same scoie upon the second test, 
r Eineigeiice fioin stove pipe test (2, 9), The third confiimatoiy 
test was the stovc-pipc test used by Stone (9) in studying wildness 
in lats The rats aie lequncd to run through a daik (J-shaped 
tunnel made of 4-incli stovc-pipc and to emerge into an open day- 
lighted exit box The time rcquiied by the rat to thus emeige was 
used as the measure of emotionality, it being assumed that the moie 
timid animals will lemain in the daik tunnel a idatively long time. 
Tlic results of tins test aie somewhat less satisfactory than those of 
the othei tests. The females of the experimental gioup (Table 3) 
icquned less time to emeige when leceptive than when non-ieccptive 
(43 5 seconds complied to 71 7 seconds) but the mean score of the 
aiiiinals of the contiol gioup is but slightly above that of the experi¬ 
mental gioup upon the fiist test and is considerably below that of 
the cxpcilinental gioup on the second test This discrepancy is 
piobably due to oiiginal unequal emotionality of tlie nmmals in these 
two small gioups 
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The general consistency of tlie results obtained with the supple- 
mentaiy tests appeals to rule out tlie possibility tliat the icsiilts of 
the open field test were due to some aitifacts and not due to an 
actual deciease in timidity. It is possible to intcijirct tlie results of 
the defecation tests as being due to changes in visccinl excitability 
brouglit about by the ocstious condition. That K tlic lliiesbold 
of visceral excitabilit}^ (specifically, the mechanism of defecation) is 
raised duiing the heat period, then the females \\\ heat might he 
expected to yield lower defecation scoics (mdependent of changes m 
timidity) than the animals not In heat If this explanation (s applied 
to the defecation tests it would then be necessaiy to account foi the 
lesults of the emergence tests in terms of a diftcient piinciplc, c g., as 
being due to changes in general activity. On the basis of the picscnt 
evidence it is not possible to exclude the explanation in tcims of 
visceral excitability but the wiitei believes the data as a udiolc can 
he most adequately interpreted as indicating a reduction ni timidity 
during the heat period. 


C Discussion 

TJie reduction of tiinidity during the heat period may be inter- 
pieted in at least two ways, (/^r) The glandulaj changes nssociated 
with the receptive stage apparently bring about an incicased sexual 
drive, It may thus be that the aroused diive or need tends to inhibit 
emotion as tne-asured by the tests reported heic. Results obtained by 
Hall (6) with the hunger drive confiim such an interpretation, since 
he found that hungry rats nre less emotional in tJic field situation 
than non-hungry rats. Hall interpreted his results as indicating an 
inhibition of emotional behavior by the presence of a stiong need. 
The results of the present study can readily be inter pi etc d similarly 
Hall also found that the reduced emotionality brought about by the 
hunger condition tended to persist even when the animals were not 
hungry In the present study, no such permanent adjustment was 
found, but it should be noted thcTt tlic number of repetitions in tfiis 
study is much less than in HalVs, 

[b) The second interpretation of the reduced timidity of t)ic 
female during the receptive period involves the nssiiniptioii that tlic 
glandular changes associated with oestrum not only affect tlic scvunl 
drive, bvit also act directly to reduce enlotJonalJt 3 ^ The reduced 
tiinidity during the receptive stage would then be chic, not to an 
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inhibition of emotion by the piescnce of a stiong need, but lathci to 
some more direct eftcct of the glandulai changes upon the mech¬ 
anisms of emotion. Evidence to be piesented in a latei paper (3) 
suggests that such may be the case, and that glandular changes 
associated ivitli the sexual limiiioiies may zcsult iji a dcci cased emo¬ 
tionality even when no diive is piescnt 

Varying results obtained in compaiing male and female lats upon 
such tasks as maze pei formance^ may in part bo due to changes m 
emotionality associated with ocstium That is, if the experimental 
conditions are such that emotional factois may play' a ieJativeJ 3 f laige 
lole ill deteimining the peifoimance, then the reduction m timidity 
duiing the heat peiiod might be of sufficient importance to lesult 
in bettei peifoimancc hy the female group. That such an impiove- 
ment need not ncccssaiily occui uiidei all learning conditions is 
indicated by Ball’s (4) stuJj in which no significant diffeiences 
weic found between females learning a maze wlicn In oestium and 
females learning the same maze when in diocstium Picvious studies 
have shown that vaiious functions such as activity (11), leflcx 
time (7), and metabolism (8) may fluctuate with the oestious cycle 
The piesent study establishes a change in tiinid/tv oi cmotianaht 3 
duiing the leccptivc state. The use of the female animal in some 
types of expeiimentatinn may therefoie lead to the introduction of 
scvcial moie oi less uncontrolled vaiiables This fact makes the 
female lat a somewhat undesirable animal foi gcncial experimenta¬ 
tion and casts some doubt upon the genciaf proceduie of using 
mixed gioups of male and female animals for expeiimental and 
contiol groups, These considciations also cast doubt upon the use 
of mixed gioups of animals in coiielational studies Apait from the 
dangci of the existence of sex differences which might affect conela- 
tioiis, It IS possible that the inclusion of female lats which may be 
given the vaiious tests at different stages of the oestious cycle may 
maikcdly affect the obtained coirelations If, foi example, the 
perfoimance upon two diffeicnt tests ma}^ in part be influenced by 
functions (such as activity oi timidity) which vary with the oestious 
cycle, tiicn any coirelation between the two tests could be ubscuied 
by the fact that the females may diffei in the stage of ocstrous at 
wliich tliey aie given the tests. In general, then, the possibility of 
uncoiitiolled vaiiablcs Intioduccd by the use of female lats should be 
considered in evaluating experimental results 

^'riic studies have been reviewed hy Tomlin and Stone (10) 
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D Summary 

1, Female u\ts aie less tiiniJ (as mcasuicd h\ scveial tests) 
'ivlicn sexually icccptive than when non-icccptivc. 

2, The leductioii in timidltv clurmi^ the licat pciiod nuw iji pait 
he due to the inhibition ot emotional behavioi hv the piesonce of .i 
stiong diive, but mav also he due to the cliicct action of the 
glandulai change!^ associated \Mth oesti um upon the met lianisnis of 
emotionality, 

3, It is pointed ont that several fuuctfoiisv sulIi ,is ALtiMty and 
timidity, aie Icno^Mi to vaiv with tlic ocstious c\clc, am! tlmt the 
use of tcmalc lats m cxpcnmciitation tUciefoic tends to intuuluce 
several known iincontrolled vaiiabJcs 
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THE SEX HORMONES AND EMOTIONAL BEHAVIOR. 
II. THE INFLUENCE OF THE FEMALE SEX HOR¬ 
MONE UPON TIMIDITY IN NORMAL AND 
CASTRATED FEMALE RATS* 

Departments of Psyihoiogyt Ilatvaul Uuwersily and Radciiffc College 


E. E Anderson and Sar\h Ferrall Anderson 


A Introduction 

In the fiist papei of this senes (3) it was shown that theie is 
a reduction of timidity duiinj^ the sexually leceptive stage of ocstrous 
in the female lat Two inteipictations of this decreased timidity 
were suggested ‘ {a) The glaiidulai changes associated with oestrum 
lesult m an incicased sexual drive, and this drive may inhibit emo¬ 
tion; (b) tile glandulai changes may act diicctly upon the mechan¬ 
isms of emotion to reduce timidity, lathei than indirectly thiough 
the sexual drive The piesent study is an attempt to ofitain data 
which will aid in choosing between these two hypothesest The prob¬ 
lem is to pioduce glandular changes similai to those occurring during 
the sexually leceptive state without, however, producing sexual diive 

The glandular changes assumed to be similar to those occuning 
during oestrum were pioduced by injections of tlie female sex hor¬ 
mone (Pjogy7i07i~Bj Schering), Fortunately, this hoimone pioduces 
different icsults in castrated and noimal females In the castrate 
(1), injection of the sex hoimone results in the vaginal smear 
typical of the icccptive stage of oestius [Long and Evans (6), Stage 
2] This condition may be continued as long as the hoimone is 
regulaily injected In the noimal temale, on the othci hand, 
continued daily injections of the female sex hoimone in the propei 
dosage may pioduce one heat peiiod, but theic is then, foi a time, 
a persistent and continuous dioestious state (5),^ It is thus possible 
to supply both gioups of animals with an excess of the sexual hormone 
while obtaining a mailced diffcicnce ni the oestious st«age as indi- 

^Received in the Eclitoiial Ofhcc on Febmaiy 15, 1939 

the injections aic continued long enough, the fcmnlc may ngrun show 
the smears typical of oestiiim (5). In the present study, injections weic 
stopped befoie this stage of lenevved oestium was leached, 
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cateJ bj'vaginal I smeats. ^Vith icfeiciice to the thcoiios to he tested, 
then, ceitain tIecliicEions would appeal to follow. If tlic ieduced 
timiditj^ duimg oestium is due to the iiiluMtion of crnolioii hv diive 
(Theory 1, above), then castiatcd females injected witli sc\ liDimone 
so as to pioduce the typical smctii of ocstiiinr slioiilil he k•s^ timid 
than control castiatcs. With the iioimal females, on the othei Iiand, 
injections of the sex hormone icsult in the diocstroiis smcai and pic- 
siiniably no sexual drive is picsciit Conbcqucntlv, no change in 
timidity is to be expected ovei coiitiol noimals in the diocstioiis 
stage The second theoiy (Thcoiy 2, above) suggests that the 
glandular changes associated with ccstium icsiilt in decreased 
timidity independently of the presence of t!ie sexual drive This 
theory wonld therefore require that both the noimal and castrate 
female groups injected with the sex hormone should sliow^ a (I(‘l leased 
timidity, since the rcqiiiied gbndular changes aie being produced 
.althougJi the ocstious stages vaiy niaikcdly in the two gioups. 'Flic 
two tlieories thus agree in the cxpcctiition of ieduced timidily in tlic 
injected castiatcs but disagree as to the result to be expected nuth 
normal females injected with the sex hormone. 

B PROCBDURB 

The test of timidity used tliioughout the present cxpciimeiit was 
tile watci-Avading defecation test previously described (2). Tlie 
animal to be tested is placed in a bottomless slicct-mctal h<i\ 12 by 
10 by 13 inches high which is placed in a pan containing 1 inches 
of water at loom temperatuic A sluling shecMnctal dooi at the 
top of the box is used to intioduce the lat into the appahitus and 
prevents escape by jumping The lat is thus wading m atcr in 
a dark box with no means of escape. The emotional scoie con¬ 
sists of the numbci of fecal boluses cxcictcd duiiiig a thiec-minute 
test peiiod. 

1. J 

a Casitated giotips^ All females of the castiatcd gioups were 
ovancctomized uiidci deep cthci anesthesia at 32 to 46 days of age. 

"This argument assiiiiics that the coiii](icd snicai 'jiijiic indiciiiiun 

as to the picsetice of the sexual (Iiive, llnll (4) hns pointed oul ihnt 
smcnTB are not pcifectly corrclaiert 'with behavior, nnd iheichnc* some 
error may a use fiom the use of sincnis as the Lrilcrioii of diivi in the 
present study This cnticism is eoiishlcrcd Inter in ihc scciioii clevoLed 
to disLUssion 
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They wexe 117 days old at the beginning of the first series of six 
tests of the present experiment. Two groups of nine animals each 
weie selected from a larger group of castrated females upon the 
basis of a senes of six daily water-wading tests (Senes 1) given in 
connection with another experiment The groups weie so formed 
that each animal of Group /[ was matched by an animal in Gioup B 
which had made approximately the same defecation score (number 
of fecal boluses excreted) on the series of six tests Thirteen days 
after this series of tests, castrate Group A was given daily sub' 
cutaneous injections of 25 RU of the female sex hormone {Piogy- 
non-Bj Schering) in 2 cc. of sesame oil After six dailjj^ injections 
a senes of four daily tests (Scries 2) was given in the water-wading 
apparatus, the daily injections of hormone being continued during 
this test peiiod. Group B served as a control group during this 
test period, being treated exactly as Gioup A with the exception that 
the daily injections consisted of 2 cc of sesame oil without the sex 
hormone. Aftei this second series of defecation tests, the animals 
weie rested tor 24 days, then grven 10 days of daily injections, a 
series of foul daily water-wading tests (Senes 3) being given on 
the last four days of injections. In this second senes of injections 
the groups were reversed, Gioup A now receiving the control injec* 
tion of sesame oil and Group B receiving the sex hormone. 

b, "Noujial gjoups. A large number of normal pigmented females 
(117 days old) were given a series of six daily tests (Series 1) in the 
water-wading apparatus in connection with anothci experiment On 
the basis of the scores made in this first series, two groups of 12 
females each were selected so as to be equally matched m then 
defecation scoics. Thiiteen days after this senes of tests noimal 
Group A was given daily subcutaneous injections of 25 ^ 17 of the 
female sex hormone in 2 cc. of sesame oil. After six days of 
injections^ a series of four daily tests (Senes 2) was given in the 
water-wading apparatus, the daily injections of hormone being con¬ 
tinued during this test period Gioup B served as a control gioup 
during thrs period, being treated exactly as Group A with the excep¬ 
tion that the daily injections consisted of .2 cc. of sesame oil with¬ 
out sex hormone At the conclusion of this second scries of tests, 

^The niimbcr of daily injections of hoimone was given before testing 
was begun in ordci to insiiie that the noimal females would show diocstroiia 
smeais thioiighoiit the senes of daily 
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the aiiinuls rested fot 24 days, then followed 10 davs of daily iitjee- 
tions, a scries of four watcr-wadinE tests bcitiK (Soitc^ 3) on 

the last four clays of injections At this second seiies of injeUions, 
the gioups were leveiscd, Group /f now receiving the control injec¬ 
tion of sesame oil and Group B receiving the sc\ lioiinonc. 'I'lic 
animals of these two groups weic again allowed to icst fot 27 days 
and were then given a final control senes (Senes 4) of four daily 
water-wading defecation tests, no injections being given to cithci 
group. 

Vflginal sme^its ■\vcre tsikcn tlftily ^lonl all nuiuitUsi both iKinnsils 
find castirTtcs, during the pciiod in which the}' icccivcd citlicr coiitiol 
or hormone injections When bcliavioial tests wcic being given, 
injections and the taking of smears filwaj^s followed the emotionnl 
test, 

C, Rpsults 

1, CaStmfed Gioups 

The scores in terms of the mean number of fccal boluses excicted 
per daily test for the various senes of tests given the cnstiatc Gioups 
A and B are presented in Table 1 It will be noted that the animals 

TABLE 1 

Emotional Defecation ot Castkatlo Femaif Rats in tkp Wati eAVaoiho 

Test as Influenced ny tub Injection of tub Fpmaie Sek Hormone 
Series I consists of six daily tests of three nuniUes eitchj nil other series 
constst of four daily tests of three minutes encli, Scores arc in terms of 
the mean number of fecal boluses excreted per daily test 



Series 1 
3njeC“ Mean 
tion boluses 

Series Z 

Menu 

Injection boluses 

Series 

Injection 

i 3 

Mean 

boluses 

Group J 9 

None 5 26 

Hormone 3 6T 

Control oil 

4 56 

Group B 9 

None 5 35 

Control oil 3^92 

Hormone 

2 72 

Difference 





Control miouB hormone 

,25 


1 u 

Standard error of difference'* 

6S 


.S9 

Critical latio 


.37 


2 07 


*Since the groups were originally paired, the slnntlartl errors were cal¬ 
culated from the differences between paired nuimals, uaing appropnacc 
formulae for small groups. 


tecGiving sex hormone, Group A, Series 2, defecate somewhat less 
(3.67 boluses) than die contiol animals> Gioitp /?, Series 2, o( tins 



E. E ANDERSON AND SARAH FERRALL ANDERSON 


163 


period (3 92 boluses) When the ticatment given the two gioups 
IS reveised, the lats leceiving sex hoimonc (Group Sciies 3) 
agam yield a lowei emotional score (2 72 boluses) than the contiol 
animals (Gioup A, Senes 3; 4 56 boluses) All oi these values 
lack statistical significance (Table 1) but the consistency of the 
lesults argues foi the existence of a leal effect of the hoimone, 
especially m view of the reveisal of the treatment given the two 
groups, In so far, then, as it is safe to argue from data which aic 
consistent but lack statistical significance because of the small size 
of the groups involved, the injection of the female sex hormone into 
castiated females lesults in a decieasc in timidity as compaied with 
control castiatcs 

a, smeats Thioiighout the peiiod of hormone injection, 

all castiated females yielded the coinificd smcais of oestiiim Duiing 
the control periods^ all smears were those of the typical non-injected 
castrated female 


2 No/ mal G/ 

The tesults foi the noimal Groups J and aie piesentcd in 
Table 2 It is again to be noted that the injection of tlie sex 
hormone consistently results in a dccicase in emotional defecation 
The results again lack statistical significance, but sevcial facts aiguc 
strongly that the obtained differences are leal and not due to chance 

(/r) The general consistency of the results, i,c, the group re¬ 
ceiving hormone was below the control group in both Senes 2 and 3 
The fact that the treatment given the groups was leveised foi Series 2 
and 3 strengthens tin's aigument 

(b) The two groups were paired upon the basis of the scores 
made in the six tests of Senes 1. Twelve weeks later the two groups 
made almost exactly the same ‘^core upon the control Scries 4 
(Table 2) 

(c) In both groups, the experimental hormone seiics is followed 
by an increased score (in the same group) at the next control series; 
i.c, Group /I averaged 3 79 boluses when receiving sex hormone 
(Senes 2), four weeks later, receiving a control injection (Series 3) 
the average foi Group J was 4.02 boluses Group B averaged 2 81 
boluses when receiving lioimonc (Sericb 3) and 2 88 boluses when 
receiving contiol injections (Senes 4). Although small, these in¬ 
creases at subsequent tests would appear to be especially significant 
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since the test in general shows adaptation when later senes aie 
presented* 

Tiicsc vaiious facts, then, support the interpietation that injec¬ 
tions of the sexual hormone result in a decieased timidity as measured 
by the defecation test Howevci, the results can only be consideiecl 
suggestive since they lack adequate statistical significance 

Vaginal smeais With one exception, noimal females during 
the test peuod of injection of sexual hoimone showed the smear 
typical of dioestious. Dining the control injection periods, the 
smeais were noimal, le, they showed the complete lange in the 
cycle as desciibcd by Long and Evans. 

C Discussion 

In spite of the lack of statistical significance, the geneial con¬ 
sistency of tlie results siippoits the second theory pioposed That is, 
the glandulai changes brought about by the injection of the female 
sex hoimone appeal to lesult in a reduction in timidity^ legaidless 
of whethci 01 not the sexual diive is aioused. In an cailier section 
(Footnote I) it was noted that the coinified smear gives only an 
inadequate index of the picsence of heat bchavioi, and that it is 
possible that the sexual diive was not aroused in the piescnt cas- 
tiated injected gioup, It might therefore be argued that the piesent 
expeliment is an inadequate test of the theory that the reduction 
in timidity duiing the heat phase of the normal female is due to an 
inhibition of emotionality by the presence of a drive It was previ¬ 
ously pointed out, howevei, that such a theory would imply that the 
noimal injected gioups of the piesent experiment should not sliow 
a 1 eduction in timidity as compared with theii non-injccted contiol 
noimals If the castiated injected females aic consideied not to 
be sexually aioused, then they, also, would not be expected to show 
a 1 eduction in timidity scoie Both of these implications are appai- 
ently contiadicted by the results of the piesent experiment. It is 
possible, of couise, that the two thcoiies should not be treated as 

^It is possible that the lediiction in defecation scoi es bioiight about by 
the hoimone injcLtions may be due to changes in visceral excitability rather 
than to changes in timidity That is, if the thicshold of excitability of 
the mechanism of defecation is laised by the hoimone injections, then a 
leduction In defecation scoie would be expected independently of anv 
change in timidity The wiitci has favoied the Intelpretation in terms 
of change in tiiniditj, but the alternative explanation cannot be j tiled out 
on the basis of piesent evidence. 
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antagonistic, since tlie glandular changes might icsult m a leduction 
in tniiidit3^ Without the presence of n drive (Theory 2), hut the 
picfcncc of the diive might result in a still gieatci rcductinn in 
emotionality (Thcoiy !)• If such a combination of fnctois trikes 
place one would expect noimal females duiing ocstiuin (glandulai 
changes plus diive) to show a gieatci reduction in timidity than 
noimal females injected with the sex lioimonc (glandular changes 
alone). The scoies to be expected foi injected castiatc animals 
would depend upon whether oi not the sexual diivc was aioiiscd. 
The data so far obtained arc not adequate to coinplctclv solve this 
pioblem^ but such comparisons as can he made seem to indicate 
that sonric such combmation of factors may take place The com¬ 
parisons have been made as desen bed below. 

1 Noiifial Females in Oestrunt 

In the first papei of this senes (3) of papers, noimal females 
in oestrum aveiagcd 414 boluses on an open field defecation test 
while females not in heat aveiaged 5 77 boluses The diftcicncc nf 
1.63 boluses IS a reduction of 28 pci cent of the coiitiol value In 
the same experiment a watci-wading test yielded averages of 6.41 
and 8.67 boluses for females in heat and not iii heat icspcctivclv, 
The difference of 2 26 boluses is a reduction of 26 pei cent of the 
contiol value Oestrum, then, appeals to icmiU in a deciease in 
timidity of about 27 pei cent 

2. Nofmal Females Injected tvith Pi ogynon-B 

Unfoitunately, the amount of reduction in defecation scoie pio- 
duced by Ptogyiiov-B was not the same in Series 2 and Series 3. 
A somewhat inadequate measure of the amount of decieasc has been 
obtained by combining the scoic made bv Gioups /I nnd B when 
given hormone (3.79 2.81 — 6 60 boluses) and companng tins 

value with the score made by Groups A and B when sciving as con¬ 
trols (4 19 4" 4 02 8,21 boluses) The difference of 1.61 is a re¬ 

duction of 19 6 pel cent of the contiol value. This value is some¬ 
what below that for the normal female in ocstium and thus mnv 
indicate that the presence of the sexual diive lesults in a gicatei 
decrease m timidity than can be accounted foi in teims of glanduhii 
activity alone. 



E, r ANDERSON AND SAR4H FERRALL ANDERSON 


167 


3 Castiatpil Females Lijeifed with 

The measuic of amount of cleciease in emotionality was obtained 
in the same way as foi the noimal gioups. The combined scoie for 
hoimone treatment is 6 39 boluses as compaied to the combined 
coiitiol score of 8 48 bolubes The cliftcience of 2 09 boluses ls a 
reduction of 24 6 pei cent of the control value, This figure is quite 
close to the decicase pioduced in noimal females bv ocstium, and 
somewhat gicatci than the deciease pioduccd by Frog^nion-B injec¬ 
tions in normal females 

Because of the small number of animals in some of the gioups, 
the above compaiisons can be considered as only sugge^^tive at best 
They do, howevei, suggest that the female sex hoimone appears to 
produce a deciease in timidity of about 20 pei cent, even though the 
sexual drive is not aroused, and that the picseiice of the drive along 
with the glandular cliangcs mav icsult in a furthei deciease in emo¬ 
tional score of fiom 5 to 8 pci cent 

The reduction of timidity duiing the heat stage of the oestrous 
cycle (3) thus appears to be due to some inhibition of emotionality 
by the aroused sexual drive plus some action of the hoimone which 
affects the mechanism of emotionality independently of the duve state 
The latter factor appeals to be of considciablv more impoitance than 
the first The mechanism by which the female hoimone acts to 
ledvice tumduy is at present not clear, but the wiiter \s meUned to 
believe that the action is indirect and piobably involves the pituitary 
gland rathei than being a diiect icsult of the effect of the female 
hoimone upon the mechanism of emotionality 

D, Summary 

I In both normal and castrated female rats, injection of the 
female sex hormone appears to result in a leduction in timidity, 
although the icsults aie not statistically significant 

2. The results aie considered in relation to two theoiies con- 
ceining the effect of oestrum upon timidity. 
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THE SEX HORMONES AND EMOTIONAL BEHAVIOR: 
III. THE EFFECT OF CASTRATION UPON 
TIMIDITY IN MALE AND FEMALE RATS 


Depmlvient of Psychology, flat veil d Untveisiiy 


E E. Anderson 


A. Introduction 

In the first paper of this senes (2) it was found that females in 
heat were less timid or emotional than females not in heat In the 
second paper (3), the evidence indicated that injection of the female 
sex hormone into cithei normal oi castialed females lesults in some 
1 eduction in timidity Because of the compaiablc effects of tlic 
female sex hormone upon normal and castrated animals, the results 
weie iiiteipieted as indicatiiif; that the reduction in timidity during 
oestrum was hugely due to some action (cither direct nr indirect) 
of the female hoimone upon the mechanisms of emotionality. The 
evidence presented has thus indicated a temporary change in emo¬ 
tionality of the female rat due to action of the female sex hoimone 
The piesent experiment was designed to test whethei oi not this 
change in timidity induced by the sex hoimone might also be perma-- 
nent If the sex hoimones play a role in determining the general 
and relatively peimanent level of emotionality oi timidity, then 
animals castrated before puberty might be expected to have a different 
emotional level than normal animals On the other hand, if the- 
general level of timidity of an animal is independent of the action of 
the sex hormones, then no difference between normal and castiaterl 
animals would be expected 

With the male rat the writei (1) has reported negative coriela- 
tions ranging from —34 to —.58 between measuics of sexual drive 
and emotionality or timidity The sign of the coefficient means 
that a high degice of sexual drive is associated with a low degree 
of timidity Since castration ultimately results in a loss of sexual 
drive (7) It might appeal that castration should result in an increase 
in timidity. Howevci, such a result would follow only if the sex 

•Received in the Editorial Oilico on February 15, 1939 
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glands tliemselves nre unportant dcterniiiicis of jndividual diffciciiLCs 
in both sexual and emotional behavior The piescnt expenment 
demonstrates that neither male nor female rats castiiUcd at an e«irly 
age are moie timicl than normal lats,. 

B, Procfduhe 
1, Animals 

a. Femah (jioups A total of 43 castiated and 40 normal pig¬ 
mented female rats was used. At 32 to 46 days of age, half of the 
females of a given littci weic placed in the normal gioiip and the 
other half were castiatcd All operations weie pcifouiicd luulei 
deep etiicr anesthesia and aseptic ciuiditions The animals wcic 
housed (five per cage) in mesh wire cages measuring 13J<2 by 12 by 
12^ inches, and weie maintained upon a diet of dog chow supple¬ 
mented with fresh meat and lettuce 

h. Male ^loiips A total of 42 castrated and 42 noiinal pig- 
mciited male tats was used in the present cxpciimcnt, At 28 to 41 
day^^ of age, half of the males of a given litter weie placed \i\ the 
noimal group and the otliej half were castrated uiulci deep ether 
anesthesia and under aseptic conditions, flousing aiul maintenance 
wcie as for the female groups, males and females being caged 
separately 

Both male and female groups were 112 days old (range 100 to 
116 days) at the beginning of the present expciimcnt. 

2. Tests Used 

Three tests of emotionality oi timidity were used: 

a. Open field defecation test. This test has been previously 
desciibed by Hall (5) and Anderson (1), The lat to he tested is 
placed m a circulai open field 90 inches in diameter nnd left foi n 
period of three minutes. Two such 3-iTiinutc tests wcic given 
with a 4-day inteival between tests. The scoie is the mean number 
of fecal boluses excreted during the test pciiods. 

b, Watei-wadhig test (1), The animal to be tested was placed 
in a bottomless sheet-metal box 12 by 10 bv 13 inches liigh which 
was placed in a pan containing 1mclies of water. A slicct- 
metal sliding dooi was used for nUioducing the animal into the 
apparatus. The test period was thiee minutes in length and the 
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emotional score consists of the number of fecal boluses excreted 
The first watcr^wading test was given on the day following the 
second open field test Six daily tests weic given in the watei- 
wading apparatus. 

c, Evieigevce ft am living/ cage test (1), Foi this test, the 
mesh wire living cage of the animals was pulled foiwaid fiom its 
supporting shelves to allow free egiess fiom the cage through a 
5- by 7-inch hole m the top of the cage A stop watch was staited 
when the cage was pulled foiwaid and the tune was recoided when 
a rat came out on top of the cage The test was continued until 
all five rats of a given cage had thus emerged or until 20 minutes 
had elapsed, at which time the test was discontinued and all animals 
still lemaining in the cage weie given the maximum scoic of 20 
minutes. The fiist emeigcnce test was given 10 days aftei the 
conclusion of the water-wading test, the test being repeated daily 
for four days. Not all of the animals weie given the picsent test, 
the numbci being indicated m the appiopiiate tables, 

In all of the above three tests, a low score indicates less timidity 
The apparatus used was duplicated, and males and females were 
not tested upon the same piece of appaiatus 

C. Results 
1 Female Rats 

The results foi the female groups aic presented in Tabic 

1 None of the three tests of timidity shows a significant 
difference between the noimal and castrated animals, The two 
defecation tests yield diffeiences which are opposite in diicction 
and which are less than one times theii standard error In the 
emergence from cage test, the normal females made an aveiage 
score considerably below that of the castrated animals. The differ¬ 
ence IS probably large enough to merit some consideration since it is 

2 1 times its standard error. Unfortunately, the emeigence fiom 
cage test is not an unambiguous measiiie of timidity or emotionality 
since it probably involves activity and other factors as well as emo¬ 
tionality. Since castrated females are known to be less active than 
normal females (6), such differences as weic obtained with the 
present test may be due to differences in the activity level of the 
two groupsv 



TABLE 1 

Comparison of Normal and Castrated Female Rats Upon Three Tests of Timiditt 
The open field and water-wading tests are scored in terms of the number of fecal boluses excreted, the emer- 
_geUce from living cage tests in terms of minute to emerge from the cage 
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\\ ater-wadmg 6 42 29 S6 2 OS 42 2S 36 2 17 1 50 3 01 

Emergence from cage 4 30 5S,32 3 SO 32 53 70 4 IS 4 62 5 65 

*A minus sign indicates that the normal group made the lower score 
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2, Discfissio7i of Female Gioups 

In view of the inconsistent and statistically non-significant diffci- 
ences obtained with the various tests used, the results can probably 
be best mterpieted as indicating no true diffeience in timidity be¬ 
tween noimal and castrated female rats If this interpretation is 
collect, a somewhat paradoxical situation appears, ie, while cas¬ 
tration does not increase timidity, the piesence of changes brought 
about by the sex hoimone either during normal oestium (2) oi by 
injecting the hormone (3) appears to result m a decrease in timidity 
In other words, the piesence of the hormone leduces timidity, but 
the complete absence of the sex glands does not increase timidity, 
This seeming paradox can probably be mterpieted as follows: the 
emotional level or degree of emotionality of a given animal does 
not depend upon anv action of the sex hormones Therefore castra^ 
tion at an eaily age docs not affect the timidity scoie. On the other 
hand, once the geneial level of emotionality is established, vaiious 
factors may opeiate to change the degree of emotionality temporarily 
The eailiei papeis of this seiics (2, 3) indicate that the female sex 
hoimone is one such factor that may tempoianly decicase the 
amount of timidity displayed in the female rat 

3 Male Rais 

The results me presented in Table 2 All differences are slight 
and not statistically significant. The noimal males are slightly less 
emotional in the open field test while the castrated males give the 
lowei scoies in the watci-wading and emeigence fiom cage tests 

4 Ducussiofi of Male Gtonps 

The lesiilts show a complete absence of the effects of castration 
upon timidity in the male rat It is thus indicated that the sex 
glands aic not determiners of individual diffeiences in emotional 
behavioi The soiiice of the negative coi relations between sexual 
drive and timidity in the male rat must therefoie be sought else- 
wheie than in the sex glands. Although the evidence at present is 
incomplete and inadequate, the wiitei is inclined to believe tliat the 
pituitary gland is one impoitant factor in determining the relation 
between sexual and emotional beliavioi It is known that the 
pituitary gland secietes at least two hoimones which influence the 



174 


JOURNAL OF GENLTIC PSYCHOLOGY 


sexual glands It is therefore quite possible that individual differ¬ 
ences in sexual diive arc in large pait dependent upon differences 
in functional capacity of the hypophysis. The sexual glands miglit 
thus play a necessary part in sexual behavior, but the ultimate souicc 
of individual diffeidices would lie in the pituitary gland lalhci than 
in the gonads. That the pituitaiy gland may also play a lolc m 
the determination of individual diftercnccs in emotional beliavioi has 
been suggested by soine evidence obtained by die wiitci (4^, In 
addition to the glandular factors, it is also piobable that ncuial 
factors may be involved m the iclation between emotional and sexual 
behavioi In any case, the present cxpeiiment rules out the gonads 
as a source of the iclation. 


D. Summary 

1 Castrated and normal lats of both sexes weic coinpaicd on 
three tests of timidity. 

2, No significant differences in timidity were found between cas- 
tiatcd and normal lats of cither sex. 

3 Tile data arc consldeicd with lefcicnce to lesiilts previously 
repotted. 
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THE GENETIC DEVELOPMENT OF THE ASSOCIA- 
TIONAL STRUCTURES OF ABSTRACT THINKING* 

Drpattmcnt of Psychology^ Huntet College 


Livingston Welch 


A Introduction 
1 The Tenn **Ahstt(ict Thtnkttig* 

By abstiact thinking wc mean the ability to include several or 
many smallci concepts in one laigc concept at the linguist level Foi 
example, the ability to think of this thing as a cat, that thing as a 
dog, another as a cow, and to think of all of them as comprising the 
class of animals, not subdinguistically, but at a level at which wc 
attach labels to all of these concepts The philosophic mind might 
be inclined to stretch the meaning of abstract thinking so as to 
include the siib-Iinguistic activity which enables the infant to behave 
as though he undcistood the distinction between food and non-food 
and at the same tune manifest a piefeicnce foi one type of food 
instead of anothei. 

We are willing to concede this expansion of the teim abstract 
thinking, piovided one lealizes that linguistic activity lecjuaes a much , 
higher mental development, We aie inteicsted mainly in the lin^ 
gins tic type and in the vaiious levels of abstiact concepts which go 
to make up hieiaichical structures The class '"Fruit" includes 
apples, pears, etc,, and the class "vegetable^ includes potatoes, peas, 
etc Fiuit and vegetables thus arc abstiact concepts of the first 
order They m tuin may be species of a more inclusive class 
which in this relationship would stand as a concept of the second 
order. The structures of oui natural sciences often constitute 
hierarchies of as many as eight ox nine levels, 

2 The Pi elimiiifli y Investigation 

Oiii fiist investigation of the genetic development of abstract think¬ 
ing consisted in studying the language development of five child ten 

♦Received in the Eclitoiial Office on Fcbiuary 24, 19J9 
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of the Home foi PIcbrew Infants (N Y. C) fioni tlicii 12tli 
month to theli 26th month, on altcinate dav^ The j^roup con>^ 
sisted of thiee boys and two Kills with 7Q’s lanpinp fioni 76 to 110. 
On alteinate days a list of 25 wmds was taught them. That is to 
say, the word for each object and act on the list was icpcatcd finm 30 
to 70 times, while the object was carefully displayed to the cliiUl 
or he was made to peiform the aci. In some cases it leqiiiicd sev- 
eial thousand repetitions befoie tlie chtldien showed a knowledge 
of a word. When the children weic 19 o\ 20 months old and !\ad 
an avciage subvocal vocabulary of 15 words wc began to teach them 
the genus and species of flowcis, animals, chairs, and balls The 
perceptible differences in the species of the first two gioiips were 
quite slight, but were very great in the last two, 

The species wc used in the gioiip weio a vtiaiglit upiight 

chair and a collapsed folding chair; in the "balT gioiip, a icd ball, 
8" in circumference and a ball of similar si/c and coloi in a col¬ 
lapsed state The "animar^ gioup consisted of a tmtle, a hippopota¬ 
mus, a seal, and a sheep. The colors differed except in the case of the 
seal and the hippopotamus The tuitlc was vety nuich smallci than 
the rest The other animals were loiighlv about 4" long ,uid 
2" high. The flowcis weic a laigc yellow chiysaiithcmum, a poiiU- 
settia with red felt fingcr-like petals, a white pointsettia, a wild icisc 
(dark orange), and a small pompom chrysanthcuuun with a blue 
center and brown leaves. The species names and genus names o$ all 
of these objects weie of one syllabic, In the ^*bnlV* gioup the genus 
symbol was taught first, and in the chair'* group the species synihols 
were taught first, while both the genus and species nuiiies of the 
^'animar and groups wcic taught simultaneously. 

In teaching the children abstiact concepts wc icpeatcd the species 
and class symbols the same numbei of tunes during any test pciicKl 
We tested for siibvocal knowledge of any species symbols hy having 
the child identify the object in a group of like objects when the 
correct symbol was given The child was cicJited with knowledge 
upon the conect identification thicc times in sULCcssion on thice 
alternate days. We tested for subvocal knowledge of the class sym¬ 
bols by placing one member of a class (foi example the tin tic) ui a 
gioup of extra-test objects and by giving the class symbol Tins 
involved nine tiials in which the class symbol was icpeatcd ihiec 
times in among symbols foi othci objects. 
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Another test foi abstiact knowledge consisted in asking for the 
class when only memheis of that class weie picscnt In this t^^pe 
of test the child was iiiegularlv called upon nine times to identify 
the class as a whole and two diffeient species This shift from 
identifying an object in one situation when the class symbol was 
given, to identifying the same object in another situation when its 
species symbol was given, and to identifying the gioiip as a whole 
in this second situation when the class symbol was given, kept the 
scores of the children extiemely low, yet this was tlie only way 
that we could make certain they undeistood genus and species phe¬ 
nomena at the linguistic leveL 

Fiom then 20th to then 23id month these children wcie condi¬ 
tioned and tested no moie than once a week* Fiom then 24th to 
their 26th month they weie conditioned and tested on altcinate days 
By the end of si\ months they knew no moic concerning genus and 
species than they did m the beginning If the tiaining had any efEe«.t 
on them it was to ictaid them, since it seemed to destioy then 
motivation completely During the fiist thiee months of the expeii- 
ment we found that our childlen could not retain both the genus 
and species symbols for any of our test matenal They learned 
neither the genus noi the species s 3 mibols when taught at the same 
time. In other instances, if the childien first learned the class 
symbol and were later taught the species symbols, they were eithei 
completely confused by this additional training oi else learned the 
species symbols and forgot the class symbol The same was true 
when wc fiist taught them the species sj^mbols and latei the genus 
symbol 

Our next investigation was along totally difteient lines and in¬ 
volved widening somewhat the scope of oiii inquiry It is this phase 
of our work that we are presenting in detail 

B* Tpie Present Problem 

The questions which we have attempted to answer in this study 
are; (a) When do children normally begin to learn abstract con¬ 
cepts^ (b) At what late does then vocabulaiy of abstiact concepts 
normally incicase^ (c) How much tiaimng is nccessaiy to teach 
child icn of 3, 4, 5 and 6 yea is of age abstiact concepts of the 1st, 
2nd and 3rd oidei? (d) What section of the hieraichical structuics 
supporting second and thud Older concepts does the child find the 
most difficult rn the piocess of learning? 
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Two different types of tecliniqiic were used winch divided tile 
study into two sepaiate paits. The first conMsted of an identifica¬ 
tion and qiiestionnnire test, the second of a coiulitionijif^ test, 

C The Idemtification and Qulsfionnairi Ti:sts 
h The Pioceditie 

a The viaiend mid method of ie^iinq The inaleiials foi the 
identification test were a toy do{^, a cow, a hoi sc and a pip:, a soldici 
and a nurse, a hat, coat and shoes, a cliaii and tabic, a cairoc, and a 
potato, an apple, a banana and an orange. The ‘^ninllei matciiak 
were spread on a tabic The child was asked to idciuifv at lea5>t 
two animals, tlie toy man and woman, two vegetables, two fruits, 
and the two pieces of furniture when these species names weic given. 
After that lie was asked to identify group concepts, Foi instance, 
he was asked to place the ovei lit one coinci of the table 

and to give them all of the **veoetahles.^* The to vs wcic then mixed 
up and he was asked to put the people* ovci in another comer of 
the table and to give them He was also asked whnt ^'^funih 

iuie'' he liked the best and to show the cxpciimcnlci his doilies** 
He was asked to pick up the "soldied* and the "jtmse** and to collect 
all of the ''food'* in liis Inp. If the child manifested knowledge of 
the animals, people, clothes, furniture and food concepts in relation 
to their respective species, he was given credit foi imdcrstandiiig 
five first order abstiact concepts. If In addition, he piopcrly iden¬ 
tified the fruit and vegetables, tbc soldier and the nurse, he was 
given credit for a knowledge of two second hieiaichy concepts (eg., 
second oidei fnod, including fiist ordet fmUs and fiist cider veqe- 
tables—fiuitSj including bananas, oranges —vegetables including po¬ 
tatoes, carrots; and second order people, including fust oidci rnati 
and first order woman—man including soldici and woman including, 
nurse). The total number of points for this test was eight, 

The following questions arc taken fiom the questionnaire. 

1. Have you any ammals or pets at Jiorac? (The child was 
credited with one point if be mentioned the name of niiy btcal ) 

2, "What patnes do you like to piny? (One point) 

3. What £Qlor is my bund—and iny bnir? (One point 
credit if the correct colors were incntioucd.) 

4, What kind of food do you like best? (One poini cictlit 
if he failed to recognize the food concept in the idcntificn- 
tion test,) 
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5 What kind of meat do you like? (One point) 

6, What do you like to drink? (One point) 

7, What do you eat with? (One point) 

8 What kind of tools has your daddy? (One point) 

9 What kind of boats do you like? (One point.) 

10 What kind of toys do you like? (One point) 

11 What kind of nvealher do you like? (One point) 

12 What kind of fiovjets do yon like? (One point credit 
if the child mentioned an actual species and none if he merely 
showed color preference ) 

13 What 13 youi favorite colo) f (One point credit if he 
gave the coirect answeis foi Question 3 ) 

14. What kind of children do you like? (One point credit 
for any rational modification Credit was given foi distinc¬ 
tions between white and black chilclien, but obviously none 
for modifications such as *^blue children" as we sometimes 
received ) 

The identification and questionnaiie tests were given in conver¬ 
sational foim ovei a period lasting from 15 to 20 minutes. The 
total number of points for both tests was 21. The three second 
order concepts were foodj people, and ainmals (including dogs, and 
a special breed of dogs) 

b. The subjects, Thcie were 93 subjects in all ranging m age 
from 21 to 72 months, fiom the following institutions^ which we 
shall desciibe in Table 1. 

c. The socio-economtc status The only institutional childien in 
this whole group were those from the Home for Hebrew Infants, 
The socto-econorntc status of most of the non-institutional children 
was about the same Pei haps that of the Hunter Model school chil¬ 
dren was a little higher than the others 

d Intelliffeuce fatings. Most of the intelligence ratings arc taken 
from the files of these institutions The children from the Normal 
Child Development Study, the Home for Hebrew Infants, and the 
Manhattanville Day Nursery were given the revised Binet test 

wish to express my giatitiide to Dr Myrtle McGiaw of the Normal 
Child Development Study, to Dr D J, McCiine of the Child Clinic of the 
Babies Hospital, to Dr L Barenberg, Miss Mary Ciecd and Dr R Rippin 
of the Home for Hebrew Infants, and to Miss E A Webster of the Man- 
hnttanville Day Nuisery, for their courtesy and coopeiation in allowing 
me to give these tests and foi giving me testing rooms. I am also indebted 
to Mrs. Mary Lukomnik for hei assistance and for her many valued sug¬ 
gestions, as well as to Miss Ruth Leder for her occasional aid. 
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TABLE 1 


Institiilioria 

Age langc 
in months 

Bo\ s 

Girh 

'rotal 

The Noimal Child 
Development Study of 
Columbia Umveisity 

21-72 

7 

7 

14 

The Child Clinic 

The Babies Hospital 
(N Y C.) 

21-36 

10 

7 

17 

The Home for Hebrew 
Infanta (N. Y C ) 

3^-4-l- 

8 

V 

12 

The Manhattanville Day 
Nurseiy (NYC) 

21-62 

22 

16 

38 

The Hunter Model 

School (N Y. C ) 

66-72 

4 

6 

10 

Hoine chiWren 

(21 fe+2) 

1 

1 

2 



52 

41 

93 


The Hunter Model School childien were given the Pintnci-Cunning¬ 
ham Group test* We were not able to obtain *iiiv latings fiom 
the clime childieii) since none were made pieviously .nul tlieii paicuts 
picssed us for time 

e Terms used in Table 2 

(1) . ^Tndivulml Isi fL Focabulaty/^ This column coniains 
the number of first order abstract wouls which each child knew. 

(2) . The columns to the right of the above give the numbcj 
and averages for boys and girls 

(3) ”lsi H ffronp This column contains tlie avci- 

age of the entire gioup of each age level. 

(4) '*2nd li, Vocahiilaty/' This column contains the number 
oj second order abstract words which each child knew. 

2 The Results 

a In Figure 1 it will be noted that the greatest gain was be¬ 
tween the 34-39-iTionth level and the 40-46-month level. The gain 
between the 59-64-inontli level and the 63-72-inonth level was 
almost as high* Between the 47-S2-month level and the 53-59-month 
Level there was a fractional decline. 

b Four out of 21 childien between 34 and 46 inonllis of age, 
and 18 out of 29 between 47 and 64 months of age, manifested 
knowledge of at least one second liiciaicliy concept. Only thiee 
dilldien below years showed a knowledge of two second huM- 
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archy concepts, while all of the 10 children ovci 5}^ years under¬ 
stood two, and four of them undeistood three second hieiarchy 
concepts. 

TABLE 2 


Subject 

Sex IQ 

Age 

A - 
’rt 3 

3 -Q 
■X) 

- W 
o 

-3 ^ 
.5U3 

Boys 

N M 

Girls 

N M 

IsiH group 
average 

2ndi7 

vocabularj 


21 to 26 mouths 






1 

gill 120 

21 

0 





2 

boy 

21 

0 





3 

boy 

21 

0 





4 

boy 

21 

2 





5 

girl 

22 

3 





6 

girl 

23 

2 





7 

girl 

24 

0 





8 

boy 

24 

1 





0 

boy 

24 

2 





10 

girl 

26 

1 





11 

boy 

26 

1 





12 

girl 96 

26 

2 









6 1 00 

6 1 33 

1 16 


2/ to 33 months 







13 

girl 

27 

0 





14 

boy 

28 

1 





15 

girl 

28 

2 





16 

boy 

29 

1 





17 

gal 

30 

6 





18 

Rill 

30 

8 





19 

boy 

30 

10 





20 

boy 

32 

0 





21 

girl 

32 

7 









4 3 00 

5 4 60 

3 88 


34 io 39 ino7iihs 







22 

girl 

34 

1 





23 

gill 

34 

8 





24 

girl 

34 

14 





23 

boy 125 

35 

3 




1 

26 

boy 

35 

4 





27 

boy 

35 

9 





28 

boy 84 

38 

1 





29 

boy 

39 

8 





30 

boy 

39 

9 





31 

boy 

39 

10 






6 28 


7 66 6 70 


7 


3 


1 
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A;» In Months 
FIGURE I 


c Between the ages of 21 and 46 months the ruIs seemed to 
have a slightly larger abstiact vocabiilaiy than the boys. Aftci 46 
months the boys seemed to have a laigcr vocahulaiy than the gnls, 
d The 12 institutional children of the Home for Itcbrow Infants 
had an abstiact vocabulary of a little over half the size of the 12 
home children from 21 to 26 months of age. All of the institutional 
childien were attending a Nuisery school winch is part of tliis iiKsti- 
tution. Still, their naming, which began when they were about 21 
months of age, was not sufficient to make up for linguistic training 
found in the normal home environment* 
e We did not have enough subjects nor a sufficient nun 3 bcr of 
ratings to make it worth while computing the coirelation between 
abstract vocabulaiy development and general intelligence, still, from 
what data we have there is no suggestion of anv high correlation 

D CONDITIONIN’G TcSTS 
1 The Piocedure 

a. The Tiwtenal In the "genertil*^ conditioning test eight un- 
paintcd wooden blocks of approximate size wcic used. Each ums 
given an alphabetic name In order to establish fust hiciaicJiy con¬ 
cepts, the blocks were collected into four groups of two each and 
m tuin, tliese groups were included in two moic inclusive ones, 
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which constituted second hicrtirchy concepts The third hieiarchv 
concepts involved the class which lepresented all of the blocks 
During the first few weeks of the experiment additional material 
was used which came under the category of a “special" conditioning 
test This differed fiom the other in three respects—none of the 
objects were similar, all of them differed m color and the condi¬ 
tioning was cariicd out in the following manner two repetitions 
of the genus symbol, two repetitions of the first species symbol, two 
repetitions of the second species symbol, two lepctitions of the genus 
symbols, etc , until 10 repetitions had been given foi each 

This test was abandoned after two of the thrce-yeai-old childien 
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FIGURE 2 

The Materiais and Symbols for the Genus and Species Test 
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had been tested, since ^vc decided that the additional conditioning 
required was too tiring for the children. 

A complete desciiption oi all of the matciials and the symbols 
ol both types of conditioning tests as they stood m their liieiarchies 
will be found in Pigme 2. 

b The condiihimf}. All the repetitions of object nanirs and 
class names were given m consecutive series of tens, Eveiy cffoit 
was made to make the training periods appear like games As the 
object symbol was being lepcatcd slowly, the block was moved about 
on a table in front of the child Often he repeated the word with 
the experimenter. When a class symbol was given, the child was 
told that the whole group was such and such a symbol He was told 
IQ times that on eveiy occasion on which he was given this symbol 
lie must pick up all of these blocks. 

(1). The techniques diffeted from test to test: 

{a) In Tests 1 and 2 the child was liist given the species 
symbols and then the genus symbols In Tests 3 and 4, he was fiist 
given the genus symbols and then the species symbols. Tests 1 and 
3 made use of blocks similar tn fotm, and Tests 2 «and 4 made use 
of blocks dissimilar in /o?m We had hoped to dl^cove^ wlicther a 
child grasped the class concept foi similar objects soonci than tlie 
class concept for dissimilar concepts. In the second and third hier¬ 
archy tests the lepctitions for the symbol of the most inclusive class 
were given last, if any other repetitions were necessary. 

{b) If a child was given a second hieraichv test immedi¬ 
ately after passing two of the first hiciarchy tests (c.g., Test A oi B 
immediately following Tests 1 and 2, oi Tests 3 and 4), he was 
only given 10 repetitions of the symbol for the most inclusive class, 
which was the second hierarchy concept. If, however, an rntcival 
of a day or two came between the first hierarchy tests and the second 
hierarchy tests, he was given two trials for the correct identification 
of all of the concepts that he had been previously taught, to make 
certain he had not forgotten them. Those vvluch he forgot were 
repeated 10 times each. 

(c) The minimum number of repetitions of symbols that 
a child received for any concept was 10, The inaximiim was 50 
Thus, if a child had but 10 icpctitions tor each of two symbols on 
one of the fust hierarchy tests, but had received after repeated retest¬ 
ing, SO repetitions on the third symbol, the test was then tciminntcd. 
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c The itaime of the tests themselves In all of the tests each 
symbol was g[vcn five trials luegulailv. Hence, the total numbei 
of trials in a fust hieiaichy test was 15 and in the thiid hieiarchy 
test (Test Alpha) 75* The identification of the blocks and then 
various classes weie given to the child itiegularlv and the aiietion 
of success in all of these tests allowed for but one failuie. Thus, in 
any of the fiist hierarchy tests (Tests 1, 2, 3, 4) he was obliged to 
obtain a score of 93 per cent or more m order to be credited with 
having passed When he failed a test he was given 10 additional 
repetitions of each of the symbols which he had responded to in¬ 
correctly, until he 1 cached a maximum of 50 repetitions for one of 
these There weie a few exceptional cases where we gave 10 or 20 
repetitions above 50—cases wheie the child had almost passed up 
to the point at which he had icached 50 icpctitions on one oi seveial 
symbols Theic was anothci exception The third hieraichy test 
(Test Alpha) took into account all of the repetitions of symbols 
tliat tlie child had leccived on the fiist and second hieiaichy tests 
Foi instance, ^ child might have had 30 lepetitions of the symbol 
J on Test 1 and 20 icpe tit ions of the same on Test A befoie he was 
given the Alpha test Thus, he began Test Alpha with 50 repeti¬ 
tions of the symbol /L In cases of this soit, the child if unsuccessful 
was conditioned and letestcd foui times 

The proccduie for the childien fiom 36 to 42 months was 
slightly different fiom that used foi the otheis, Aftci the cJiild 
had received his initial conditioning he was first required to identify 
each block separately in a group of non-block objects (small toys, 
dolls, balls, animals, etc,). Then he was required to identify the 
group of blocks (eg, pick up both) in a group of non-block objects. 
He was asked foi the species or the genus five times iriegulaily 
in a total of 15 trials If the child passed these tests, then he was 
given a 10-trinl test wherein he was obliged to discriminate one 
species fiom another. When he passed this he was given the final 
type of first hierarchy test of 15 trials, which involved both species 
and the genus These pieliminaiy tests were designed for the pur¬ 
pose of discovering whether the child could distinguish the block 
symbols from oidinaiy symbols and to avoid in the beginning the 
confusion that might arise in the final three-concept test for the first 
hierarchy concepts 

The prcliminaiv tests involving the two species alone weie given 
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to all of the clulclxen below 66 montlis* In the case of childicn 
above Syi years we began with the tliiee-coiiccpt final test for 
1st hiciarcliy knowledge immediately aftci the initial conditioning. 
In the case of the college students we- skipped tlie fiist liieiarchy 
tests completely and began with those for the second liiciaichy 
After each trial in all of the tests the positions of tlic matciidls wcie 
changed, 

d The subjects, Sixty-foui subjects were used foi the condi¬ 
tioning tests, Some of the childicii had been given the identdka- 
tion and questionnaire tests In Tabic 4 subjects with numerical names 
are those who had been given the identification and questionnalic 
tests The age range of the childlen was from 36 to 72 moiuhs. 
The college students weie between 18 and 20 ycais of age In 
Table 3 an account is given of the institutions to which these subjects 
belonged, 


TABLE 3 




Institutions 

Age range 
in mouths 

Boys 

Gills 

Total 

The Normal Child Development 
Study of Columbia University 

36-72 

H 

10 

21 

The Home for Hebrew Infants 

36-1+ 

2 

8 

10 

The ManhaLtanville Day Nursery 

43-63 

8 

1 

9 

The Hunter College Model School 

64-72 

5 

5 

10 

Huntei College 

18-20 Yrs 

— 

12 

12 

Bellevue Hospital^ 

14-18 Vrs 

1 

l 

2 



27 

37 

6+ 


*Wc wish to txpreas our gratitude to Dr. Karl Bowman and the oiUcr 
members of the Psychiatric division of Bellevue Hospital foi allowing 
iia to give these tests, 


e. Intelligence laihigs. All that we have said concerning intel¬ 
ligence latings in connection with the identification and questionnaire 
tests applies to these* 

/. The test peiiods. We succeeded in giving tlic complete seiies 
of conditioning tests to the College students in span of fioni 20 to 25 
minutes. The childien from 72 to 42 months icquncd a tolal aver¬ 
age of one hour and a half, while the childien fiom 36 to 42 montlis 
required a total average of fiom two to two-and-a-half liouis. 

The children from 72 to 48 months wcie ncvci tested foi moie 
than three quarters of an hour at a time and tlic childien below this 
age level weic never tested moic than 30 ininutcb at a lime. 
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TABLE 4 


Subject 

Age 

w 

Inteivals 

N M span Oi 

idci 

Mean repetitions 
Indiv Group 

Final % 

scoring Passing 




Test 

1 {1st IIlCI 

mchy) 




36 to 42 vionihs 









sn 

36 

107 

1 

2 

1 

13 33 


lOO* 


SL 

36 

92 

1 

2 

2 

20 00 


100^ 


AR 

37 

S4 

1 

2 

1 

46 66 


53 


GG 

38 

100 

- 

- 

2 

40,00 


66 


RD 

39 

104 

- 

- 

2 

23 33 


66 


JS 

39 

107 

1 

7 

2 

50,00 


60 


ST 

40 

80 

- 

- 

1 

10 00 


100* 


IN 

42 

85 

1 

2 

2 

40 00 


33 


D}r 

42 

91 

1 

2 

2 

20 00 


93* 

50 

FD 

42 

79 

- 

- 

2 

10 00 


100* 









14 66 



43 to 49 months 









FR 

44 


1 

2 

1 

50 00 


100* 


38 

44 

113 

- 

- 

2 

10 00 


100* 


41 

46 

102 

- 

- 

2 

10 00 


100* 


42 

46 

109 

- 

- 

2 

13,33 


100* 


47 

48 


- 

- 

2 

16 33 


100* 


46 

48 

90 

- 

- 

2 

50 00 


33 


44 

48 

114 

- 

- 

2 

10.00 


m* 


45 

49 

98 

- 

- 

2 

10 00 


100* 

87 so 








17 09 



50 to 56 months 









48 

50 

113 

- 

- 

2 

36 30 


40 


51 

51 

126 

- 

- 

2 

10 00 


100* 


49 

51 

100 

- 

- 

2 

30 00 


100* 


50 

51 


- 

- 

2 

10 00 


100* 


52 

53 

124 

- 

- 

2 

10 00 


100* 


56 

55 

107 

- 

- 

2 

10 00 


100* 


IC 

56 

112 

- 

- 

2 

53 30 


40 


61 

56 

111 

- 

- 

2 

20 00 

15 00 

100* 

75 

57 to 63 months 









59 

57 

102 

- 

- 

2 

43 33 


33 


Ell 

58 

133 

- 

- 

2 

36 33 


100* 


LR 

58 

107 

- 

- 

2 

30 00 


93* 


62 

59 

121 


- 

2 

13 33 


100* 


MD 

61 


- 
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100* 
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We endeavored to keep a standard intcival of two davb between 
the test peiiods given to any one subject^ but in many cases ciicunv 
stances made this impossible In the Column* of 1 able 

4 ^ the number of intMvals that occuricd during one test and 

Span* ^ the avcia&c number of days that these iiUcjvah 
constituted. We regict that there should have been any vaiiable of 
time, but this was quite unavoidable. In several eases whcie a child 
had a 7-day interval we gave the child fiom 20 to 30 additional repe¬ 
titions of the word It is hard to sav how important this time factoi 
IS. Many of the children fiom 36 to 72 months wlio Iiad passed 
certain tests remembeicd the concepts that these involved for as long 
a period as seven and even 10 days, We did not dare to shorten 
intervals much below two days, since this was likclv to deciease the 
child^s interest in the test, 

g, Mciwidion and letomds. It is very dilliLult to maintain 
interest in any type of test for children tliat involves language .ind 
particularly in tests that rcquiic linguistic conditioning. On the 
whole, our children cooperated well. Kveiy effort was made to 
make these tests assume the character of a game. Some cluldren 
were amused by throwing the objects which they identified about the 
room, others by pretending that they were selecting the light object 
for a toy soldier who was being tested, The test materials were 
often danced ui front of the children during the conditioning period, 
placed on then laps, held up against the wall, plnccd on the flooi, etc. 

In the beginning we offered tlic child rewards, such as candy or 
toys, but these seemed to have little effect, If he did not iceeive 
the rewards within thicc or foil# minutes be seemed to lo'^c all hope 
or inteicst in them If he was given the rewards within this period, 
he was batisficd and did not show much interest m iccciving any 
others. 

The child was piaiscd for any choice he made duiing the test, 
whether it was right or wrong. Otherwise, he would have been 
guided to choose correctly by viituc of the rcpiovals he icceived 
after making an inconect choice. 

h, Differeiices in the penonuliiies of the expemnenins. These 
tests were given by two expciimcnteis. One was quite calm but 
film in dealing with the children, the otiici eiulcavotcd in cieate a 
state of excitement by chatting a gicat deal and by cncniii aging the 
children to act quickly in selecting the blocks duiing the tests, 
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For two months both experimenters conditioned and tested the same 
children during the same tests. They alternated about every five 
minutes duiing conditioning periods and tests. One time one would 
succeed when the otlier failed in inteicsting tlie child, and on 
anothei occasion the same child would respond better to the experi¬ 
menter wJio previously had not been quite so successful with him. 
It was impossible to state qualitatively or quantitatively during this 
peiiod that one expeiimcntei was continually more effective than 
rile other, even when the scope of the inquiry was limited to an 
individual case. 

t The method of pjesenttn{t data tn T<ible 4* 

(1) . The scoies for any individual concept in all of the con¬ 
ditioning tests icquiies a table of about 75 pages We theiefore 
condensed these scoies to a scries of averages. In the "^Tndivulnal" 
column undei ^'Mean Repetitions^^ we liavc given the averages of 
each subject on each test In the ^'Gioup^^ column we have given 
the mean aveiagc of those subjects o?ily ivho passed the test. 

(2) The astciisk indicates the scoics of those who passed 

(3) Tn the '*07det'^ column we have shown the sequence of 
each test in the seiics as given to any one subject 

(4) . The intervals which occuircd in any one test are given, 
but not the intervals as they occurred in between the tests them¬ 
selves (e.g, the intervals between Tests Aj B and Alpha). These 
closely appioximated an average of two days 

2. The Results 

a, A toinpaitson of kteiajchtcal learning. Table 5 sunamanzes 
rile records of comparative leaining found in Table 4. 


TABLE S 

The Percentage Passing at Least One Test for Each Hierarchy 


Ages 

N 

1st 

2nd 

3id 

36-42 months 

12 

58 33 


— 

43-49 months 

8 

87 50 

— 

— 

50-56 months 

8 

75 00 

— 

— 

57-63 months 

11 

100.00 

— 

— 

64-72 months 

11 

100 00 

90,9 

63 63 

18-20 yeais 

12 

too 00 

100 00 

100 00 


(1) The improvement in Icainiiig was quite giadiial between 
the ages of 36 and 57 months A spurt in learning occuired in many 
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cases at the approach of the 6th year age level. This spiiit is similar 
to the increase in abstract vocabiihiiy at the same period of de¬ 
velopment which we discussed in connection with the identification 
and questionnaire tests. 

(2) . Two mental defectives, one a Riil years old with an 
IQ of 57, and the other a boy 14 ycais old with an IQ of 63, passed 
the second and third hicraichy tests The details of these tests arc 
not given liere as this material is to he used l.Uci in ,i separate 
study of the hierarchical development of noinial, ninciited^ and 
demented subjects at the adolescent and adult levels. I'licsc icsults 
togetliei with those of the college students affords no justifiable 
grounds for a compiirison of the childhood and adult pioccsscs of 
abstract thinking; still, wc do fed that the fact that two mental 
defectives passed these tests is worth mentioning. It siig^csN tliat 
the memory requirements in oui tests were within the noimal 
limits of eaily childhood, 

(3) . We endeavored to give all of the childicn fiom 36 to 42 
months the four first hierarchy tests. None of the childica beyond 
this age level were given moic than two fiist hicinichy tests if they 
failed their first second hierarchy test. Still, some of the childien 
from 36 to +2 months, for various reasons, were only given two fiist 
hierarchy tests In Table 6 these data arc presented alone. 


TA13L15 6 

Results of Tests 1, 3, 3, 4 Givum to CiiiruRFN 36 to 42 Months 


Subjects 

Test 1 

Te.t 2 

Test 3 

Test 4 

SB 

Passed 

Passed 

Passed 

Passed 

SL 

Passed 

Passed 

Passed 


AR 

WL 

Faded 

Failed 

Failed 

Passed 

Failed 

Passed 

GG 

Failed 

Failed 

Failed 

Failed 

RD 

Failed 

Failed 

Foiled 

Failed 

JS 

Failed 

Passed 

Failed 

Failed 

ST 

RT 

Passed 

Passed 

Passed 

Failed 

Passed 

Failed 

IN 

Failed 

Failed 

Failed 

Failed 

FD 

DN 

Passed 

Passed 

Failed 

Failed 

Passed 

Faded 


Of the children recorded in Table 6 58.33 per cent passed at least 
one first hierarchy test, 33.33 pei cent passed all of the tests given 
to them, while 41,66 per cent failed all of tlie tests given to iheni. 
There were only three cases of a child passing some of these tests 
and failing othcis 
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h Dtffetences in the oidei of tests and rnaiefUils The only group 
with which wc had ample oppoitunity to examine the effects of 
different oiders of testing was the group fiom 36 to 42 months 
of age- Unfojtiinatel}^, jt was not large enough to be given any 
valid scientific basis for conclusions. Hence, these data can only 
be of value when wc add to them moie at a later date Table 7 
suinmailzcs the older of all the fiist hieraichy tests given to the 
youngest group 


TABLE 7 

Number or Children 


Test 

1st ordfil 

2nd order 

3icl ordei 

4th Older 

1 

3 

1 


_ 

2 

5 

3 


1 

3 

1 

2 

4 

4 

4 

3 


4 

3 

Totals 

12 

12 

8 

8 


The ordei for the gioups of older children were standardized to 
the following—^Test 2, Test 1, Test yJj Test 3, Test 4, Test Bj Test 
Alplia. Half of the college students were given the order—^Test 
Test Test Alpha, and half weic given the order Test Bj Test Aj 
Test Alpha. Theie was always the possibility that any first test a 
subject was given iniglit be the hardest and that after he “caught 
on,“ so to speak, the next test might be casiei. Hence, half of the 
college gioup began with the tests which reqiiiied the subjects to 
be first conditioiicd to the species symbols and last to the genus 
symbols, while the otiici half began with the tests which required 
the subjects to be first conditioned to the genus symbols and last 
to the species symbols, The results of these two senes weie the 
same and suggested no differences fiom the standpoint of the type of 
symbol first taught or of the similarity or dissimilarity of the material 
itself. 

None of these data ate sufficient in vunibet to scientifically ptove 
whether a subject learns abstract concepts quicker if first conditioned 
to species symbols and aftei wards to genus symbols oi visa versa, 
or whether he learns class sj^mbols quicker with similar material 
than with dissimilar material The records of oui children show 
some shffht differences, but wc me calling attention to these only as 
a matter of routine, since they may be of futuic value if tliey cor- 
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rehte with results of similar experiments 
in Table 8. 

TABLli: a 


Siicli data aic picscntcd 


Species . 
Percentage 
passing 
50 


CIMten from 36 h 43 months of age 
Test 1 lest 2 

Given tsl vsith Similars Species given Isi wti/i Dissimilats 
e N* of repetftioiiJ Percentage vV i>f jepejjijojH 

for the giowp passing for ihe Krnun 

14 66 40 


for ihe group 
23 33 


Test 3 Test 4 

Genus given Isi v^ith Smtlars Genus given 1st nuith Disstmihiis 
Percentage iV. of repetitions PeiccntaRe N of repetitions 

passing for the group passing for the group 

45.45 31 19 30 21 11 


The average of the percentages passing and gtoup coiuhtioning of the 
children from 36 to 42 mott'hs 

Results of Tests 1 and 3 /Iveraged Results of Tes's 3 and 4 Avnaged 
Species given Ist Genus given 1st 

Percentage Group Percentage Group 

passing conditioning passing coiulitiuning 

45 18.99 37.72 afi 15 

Results of Tests / ami 3 Avcfaged Resuits of Tests 2 and 4 Averaged 
Similar Materials Dissuntlat Mafenalj 

Percentage Group Percentage Group 

passing conditioning passing condilloning 

47 72 22 92 35 22 22 


The percentage of juhpecis passing Tests 1, 2, 3 and 4 sa ail of the gtoups 


Groups 

Test 1 

Tc*^t 2 

Test 3 

'Jest 1 

3^-42 months 

50 

40 

\S hS 

30 

43-49 months 

87 50 

37,50 


50 

50-56 months 

75 

75 

_ 


57-63 months 

90 90 

90.90 

lOO 

100 

64-72 months 

100 

100 

100 

100 

The symbol —” meuns 
small a number of them, 

that cithci 

no lcsi«i were 

Riven Or there 

was loo 


If we are to take any account of the slight differences found !ii 
Table 8, it would seem that o/i a basis oj the peiceutnge passing the 
order of the tests easiest to learn was* 


Species 1st with similars Cl'cst 1) 

Genus 1st with simil.in ( 2) 

Species Ist with tllssimilnrs ('rcMt 3) 

Genus 1st with dissimiiars ('I'esl 4) 


On the other hand, on a bash of (be smallest numbei of trpetitions 
needed the order seemed to be: 
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Spenics 1st with simiUis (Test 1) 

Genus I sc with dissimilnrs (Test 4) 

Species 1st with dissimilnrs (Test 2) 

Genus 1st with similais (Test 3) 


If there is any conclusion to draw fiom these data at all it :s 
only the hypothetical statement that "It seems as though there weie 
no marked diffoicnces brought about in the learning piocess, in 
virtue of the vSpccies being taught first or of the material being 
similar ** 

e, PFeaknesses in slrnctuial development. The failures of those 

HleTaroliy 2nd Hieraxohy 


X 

/N 

a 



0 





(E) 

A 


OP A B 


lU.A-point Pal luxe a 


(X) 

✓s 

(0) p 


3rd Hlexarohy 

(J), 


-(Z) 

A A , A, , 
U) (B)B K (L) (0) 


End Hiftrarohy 
(») 



general Oonfuslon 


3rd Blersrotiy 

(J) 


(Vf) 


X 

A 

0 ? 


(R) T 
A . A 
(A) (B) B K 




^(ft) 

A 

(I.) ( 0 ) 


gnd HlATarob^ 

(W) 

^(B) 

A A 

Of A B 


fertlal OonfUBloii i 


Woto - the aynbol ”( I" Indioates that tho ohlld did not graap or 
forgot that oonoopt. 


FIGURE 3 
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who never learned and those who cvciitUtiUy learned second niul thud 
liierarcliy concepts, may be divided into thiec catc^^orics* Midpoint 
failmes, General CQufmkn, and PaiUal conjusion. The diaRinins in 
Figure 3 are examples of all three types. The Midpoint laittucs may 
be understood as a telescoping of a tliiid lucraichicsil stiuctinc down 
to the second level, or the telescoping of a second hicrnrchical struc¬ 
ture down to the first level Cases of Geuetal confusion seem to 
indicate that the process of teaching some of the childicn higher 
level concepts aftei they had learned the lower level concepts con¬ 
fused what they had been taught already. Cases of Paittal confusion 
seemed to indicate that the children letained something of what they 
had previously learncdj but did not grasp or rciucmbei the addi¬ 
tional data required in the higher tests 
Table 9 shows the frequency of these diffcictit types of failuic. 

TABLli 9 

Weaknesses in Structural Dbveiopmrnt for Ali, of tiif Suhject^ Who 
Took thp Second and Third IIibrarciiv TEm 
Total failures examined = 42 


Tests 

Midpoint 

General 

Pnrilnt 

2nd Ilicrntehy 


6 

17 

4 

B 

5 

3 

0 

S)d Hierarchy 

AEpha 

6 

0 

1 


17 

20 

5 


*The 1st hierarchy ^'Special tests*' are included under Test d, 

d The conditioning need for various age levels It is impossible 
to make a detailed analysis of this phase of the study with the crude 
data that we have collected. So many variables enter into the situu' 
tion that the facts themselves arc probably misleading There seems 
to be a marked difference in these tests between the number of 
repetitions required for the 57-64-month gioup and the 65-72-month 
group. All of these data are presented in Table 10 together with 
the percentages passing tests in each gioup. 

e. None of the subjects between 36 and 42 months were insutu- 
tional children, The others with IQ*s above 100 were home chiU 
dren. All of the latter at this age level showed the poorest results 
on the first hierarchy tests With so few cases we can hope foi 








Test A 

Tesr B 

1o 

M 

% 

M. 

Passing 

Conds 

Passing 

Conds 

0 


0 


0 


0 


0 


0 


0 


0 


9D.90 

13 29 

90 

12 


K) 

O 

OJ 
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no scientifically valid conclusion, but there is .i sitz/ffesiiott that though 
institutional chilclieii through lack of tiaining d« pooily on any 
vocabulary test, they may have potciit/alities foi linguistic learning 
equal to the liome child. This hypothesis is in stiict agi cement 
with numerous cases that have been observed by officeis of the Home 
foi Hcbiew Infants, who have studied the children of the institu¬ 
tion after they had been placed In fostei homes. 

We omitted several of the tests from Table 9 because iliev did not 
affoid enough data. 

E The Summary 
1 The Problem 

The purpose of this study was to discover when children iiounally 
begin to learn abstiact concepts—to asceitain the latc at which their 
vocabulary of abstract concepts normally increases, to determine how 
much training is necessary in order to teach children fiom tlucc to 
SIX years of age abstract concepts of the first, secoiul and third order 
and to make an analysis of the general development of the hier^ 
aichical structures supporting the .second and thud hieiaichy 
concepts 

Two different types of tests were used: One was an identification 
and questionnniic test given to 93 children from 21 to 72 months of 
age, the other involved teaching subjects alphabetic names foi eight 
geometric blocks and the symbols icprcsenting the groups into which 
the blocks were arranged These groups constituted fiist, second, 
and third order concepts. The conditioning tests were gwen to 
64 subjects—50 children from 36 to 72 months of age, 12 college 
women fiom 18 to 20 ycais of age, and two mental defectives, one 
14 and the other 18 years of age 

2. Generali Comtnetiis 

1 On the identification and c|ucstionnaire tests, the children fiom 
21 to 26 months manifested a knowledge of a group avciage of 1 16 
abstract concepts. Institutional children from 34 to 44 months of 
age had a gioup aveiagc of only ,91 abstiact concepts, while those 
between 5]/2 and 6 years had a gioup average of 20.60 On tlic 
conditioning tests foi abstiact learning, the institutional children diil 
better than the otlieis, suggesting that this type of child has at least 
normal potentialities foi such Icnimng, 



LIVINGSTON WELCH 


205 


2 Tlie greatest gain in abstiact vocabulary seemed to be between 
the 34-39-month level and the 40-46-moiith level The gain between 
the 59-64-moiith level and the 65-72-month level was almost as high. 
Between the 47-52-montli level and the 53-58-month level theic was 
a fi actional decline 

3. Foui out of 21 childien between 34 and 46 months of age 

and 18 out of 29 between 47 and 64 months of age manifested 

knowledge of at least one second hieiarchy concept Only two chil¬ 
dren below 5j4 years showed a knowledge of two second hierarchy 
concepts, while all of the 10 children ovei 5j4 years understood two, 
and foiii of them undeistood three second hierarchy concepts 

4, Between the ages of 21 and 46 months the giils seemed to 
have a slightly largei vocabulary than the boys After 46 months 
the boys seemed to have a laigei vocabulary than the girls, 

5 In the block conditioning tests the impiovement in learning 
was quite gradual between the ages of 36 and 57 months A spuit 
in learning occurred in many cases at the approach of the 6th year 
age level This spuit coirelates with the increase iii abstract vocabu¬ 
lary at the same period, as was shown in connection with tlie identi¬ 

fication and questionnaire tests 

6- Weaknesses in stiuctuial development weie divided into three 
categories—midpoint failiiics, geneial confusion and partial confu¬ 
sion The most common was general confusion (20 out of 42 cases) 
and the next in oidei was midpoint failure (17 out of 42). 

7 There was an indication that the older chiidien needed less 
conditioning in the block tests than the youngci children 
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HIGH SCHOOL NORMS FOR THE MIRROR-DRAWING 
TEST OF THE SIX-POINTED STAR^ 

Brooklyn, Ncfvo York 


B, Balinsky and Irving R Stone 


Since 1905, when Dearborn first made use of the minor-drawing 
of the six-pointed star m the experimental laboratory, the test ,has 
been many times described and its use often expounded Staich 
wrote that the test had seveial commendable uses; that it could be 
employed as a laboratory exercise; that it could be used to investi¬ 
gate problems in the psychology of learning, and to study the trans¬ 
ference of training, Lehman and Witty, years later, m describing a 
Convenient Mhror-drawing Device, stated that ^^mirror-drawing 
simply and clcailv demonstrates ccitain essential elements in habitua¬ 
tion and learning.” 

The mirror-drawing of the six-poiiitcd star has been employed to 
gain some insight into the personality of individuals Holsopple 
administered the test to thousands of inmates of jails and reforma¬ 
tories to gam a knowledge of their emotional stability and reactive 
behavior. He used the six-pointed star test together with various 
other applicable tests to determine the advisability of parole for the 
crimmalb Further study is needed in this field to discover the values 
of the test in peisonality diagnosis 

The test was administered by Stone to students of the Samuel J. 
Tilden High School m Biooklyn, New Yoik, who came to him for 
counseling oi weie lecommeiided by other school officials. It was 
obseived that students who were nervous, who bit their nails, did 
pooily on the tests. Good students usually had difficulty with the 
first tiial but improved gieatly on the succeeding trials 

To make a more accuiate deteimmation of the meaning of the 

^Received in the Editoiial Office on Janiiaiy 23, 1939 
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high school students* test results, nouns wore nretied. From these 
nouns, quantitative dcscnptions could be iniiiicdintclv made of nil 
individual’s dcvialion fiom the average. 

The sampling population to establish liWi slIkjoI nouns consisted 
of 78 females and 115 males. The students testeil wviv of tlie usual 
high school ages, 13 to 17, of both sexes and ini\\ivd fioiii the fiist 
to the eighth glades. There was no time inteival between the si\ 
trials of the mirroi-diawing test, each tiial hein^ given one aftci 
the other, Tlie Otis Self-Adfntuhlcniiff Tisf, Ihghvt Form li, also 
was given to cadi of the students, The mean intelligence <juoticnt 
(Otis test) was 92.7 with a standard deviation of 11 I foi the in*iles, 
and 90 1 with a standard deviation of 12.5 foi the fcnitdcs 

Norms were calculated in terms of medians, iiitciquai tile ranges, 
and means foi each tiial and foi ihe average of the six tuals for 
each sex The norms aie given in Table 1. 


TABLE 1 

Norms for. Hicii School Students on thi MikroK'HRAwinl libi oi ihi 
Six-pointed Star 



Tilal 1 

Trial 2 


Trial 4 

Trial 5 

'1 rial 6 Average 




Girls 





Median 

Inler^ 

24S0 

150 0 

117,5 

910 

68 3 

60,7 

M3,8 

quartilc 
Sange (0) 

163,0 

123 5 

100 s 

33.5 

29 9 

21 2 

■13,2 

average 

328,5 

18(5,9 

124,5 

106.5 

83 2 

72 1 

148 8 

Median 

Inter¬ 

225 0 

158 6 

hoys 
103 0 

88,1 

64 0 

57 3 

128 3 

quartile 
Range (0) 

106 7 

5(5 4 

37 3 

33 3 

22 2 

172 

4 L3 

average 

303 a 

I7S.8 

IIS 5 

95 2 

72 5 

63 7 

138 1- 


It IS immediately evident that the boys did slightly hcltei than 
the girls on each trial Tins is at vaiiancc with the fiiuluigs of other 
studies Whipple writes “that girls decidedly suipass hnvs and 
that women decidedly surpass men is shown in all ihe juihlished 
studies in mirroi-drawing with the exception of two gioups repoit<'(l 
by Buit ami Mooie, and in them certain diveigencies in rnethml and 
in othci test conditions oflEei a siiflicient explanation of tlic appaient 
exception*’ (5). Tie goes on to say that “it is nol only possible, Inil 
probable, thnt this scx-di(lfcicncc is in some pait due lo giealei 
familiatity of women with the use of tlic minor.** 
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Whipple consuleicd the Yofvtum and Calfee norms for the pat^ 
tejns as the best The median in seconds of the average of the six 
tiials was 110 33 for the elementary school boys, 97 83 for the male 
college freshmen, and 54 70 for the female freshmen These norms 
weie calculated from thice groups, the fiist comprising 30 elemen¬ 
tal y school boys, the second 52 women in the freshman class of the 
University of Texas, and the third 51 men in the freshman class 
Theie IS po gioup consisting of elementary school girls It would 
have been interesting to note whether or not tlicie was a significant 
sex diffeience between the elementary school girls and boys The 
use of the mirror may not yet, at that age, have given much oppoi- 
tunity for piactice, 

To ascertain the degree of relationship between the speed on the 
sixth trial and the intelligence quotient, and also between the speed 
on tlie aveiage of the six tiials and the intelligence quotient, Pearson 
pioduct-moment conclations were calculated for each sex. For the 
females, the correlation coefficient of the speed on the sixth trial 
and intelligence quotient was + 135 075, and for the speed on 

the average of the six trials and intelligence quotient, -|-.103ih 076 
Fol the males, the con elation coefficient of the speed on the sixth 
tiial and intelligence quotient was -\- 093 ,062, and foi the speed 
on the aveiage of the six tiials and intelligence quotient +.132di,062 
It can be stated that there is very little relationship between speed 
on the mirror-drawing t^st and intelligence for the groups used in 
this study. 

These correlational lesults agree with Miss Calfce*s, which found 
that the miuoi-test coriclated +07 with the grades of the ele¬ 
mentary school gioup, —.07 with the grades of the male college 
students, and + 19 with the giades of the female college students. 

Conclusions 

The norms on the miiror-drawing test of the six-pomted stai for 
the high school group can be used to obtain a piofile of a student’s 
deviations fiom the median for each trial and for the average of 
the SIX trials The piofile thus obtained will aftord a picture of 
the student’s couise of learning and his adjustability to a new 
situation. 
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THE RELATIVE VARIABILITY IN INTELLIGENCE OF 
BOYS AND GIRLS^ 

Depditmeni of Psychology, Oklahoma Agriculiutal and Mechanical College 


Melvin G. Rigg 


The view winch pievailcd some years ago that males are more 
vaiiable than females rested on two different lines of evidence. The 
fiist was a sociological obseivation that famous men outnumber 
famous women and that theic are moic males than females in homes 
foi the feebleminded The olhei line of evidence came from various 
mental and physical measurements 

The first of these arguments possesses little scientific value Men 
have been under the necessity of making carceis for themselves and 
have consequently had gieatei opportunities for achievement. Feeble 
minded girls are shielded at home to a larger extent than feeble¬ 
minded boys. The girls who arc in institutions for the feeble¬ 
minded aic usually more stupid than the boys, since only the worst 
cases of the girls are committed ^ 

The evidence from mental and physical measurements is con¬ 
flicting, Whether giils or bovs are more variable seems in some 
case^ to depend upon which measure of variability is used (2) 

In all such studies it is not onl}^ the direction but also the reli¬ 
ability of the difference which must be determined. And since it is 
easici to secuie a reliable difference for laige groups than for small 
ones, the following data (Table 1) would seem to offer a desirable 
basis for computations, The figures represent IQ's made on the 
National Intelligence Test by 10,079 children in Grades 3 to 8 of 
22 city schools. 


TAHLE 1 



AT 

Meaa. 

Q 

MD 

f 

O' 

Boys 

5069 

103,56 

12.22 

14 40 

17.39 

18.004 

Girls 

5010 

106 94 

11 92 

14 25 

16.8« 

18 028 


*Rcceivcd in the Editorial Office on Jaminry 27, 1939 
^Similar evidence has been presented by the wiiter to the effect that the 
174 boys in the ungraded rooms of a city school system had a median IQ 
of 80 9, while for the 73 girls the median was 78,6 (1) 
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The gills are ahead of the boys, and bv a icliablc difference, since 

Mi — Mx o 10 

-- 9.42 

On the basis of Q, MD, and F, the boys seem tlic more variable, 
but the girls have the larger u. 

The reliability of the diffeicncc between the (?’s was detcimined 
by the following method: 

Qi — (?s = .30 




- 52 “ 


(I.650i)- . (165(;2)- 


2Ni 


2Ni 


.28 


.30 

— ^l.O? 
.28 


The difference is not reliable, 

The corresponding computations with icgaid to the difference be¬ 
tween the MD'$ is; 

AS 


(fUDx — UDi ' 


4 


{J555MDi)^ . (.7555MD,)» 


2^1 

15 

216 


..69 


Ni 


..216 


The difference is not reliable. 

The corresponding computations with regard to the difference 
between the F*s is ‘ 


(TV I - V2 ’ 




J 

2Ni^ 


.24 


.53 

— = 2.21 

24 

This comes the closest to being a reliable difference. The foinnila 
used for computing the F's was 

M 
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and the size of ^ is leduccd considerably by the large value for M 2 
in the case of the girls 

The coiicsponcling computations with legaid to the diffeience 
between the o-'s is* 

(T2 - O'! .024 





Since the difteience is less than one-tenth of its own sigma, this, the 
only diffeience showing a grcatei vaiiability for the girls, is the 
least leliable of all. 

But pci haps the boys piedommate at the extreme ends of the dis¬ 
tribution To check this possibility the upper 7 per cent and the 
lower 7 pel cent of the total gioup of boys and giils weie taken. 
Theie were theoretically 303 4 boys and 402 3 girls in the upper 
7 pel cent of the total distribution There were 420.1 boys and 
285 6 gills in the lower 7 pci cent of the total distiibution If both of 
the extreme groups aie now combined, we find that thcie aie 723 5 
boys and 687 9 giils. These 723.5 boys rcpiesent ,1427 of the 
total number of 5>069 boys, while the 687,9 girls represent .1373 
of the 5,010 gills The icliability of the difference between these 
propoitfons was determined by the following method* 

Pi 0054 


crpi 


-P2=->j- 




J Ni 

N2 


.0069 


.0054 

.0069 

This difference also is unieliable 


.78 


Summary 

The relative vaiiability of 5,069 boys and 5,010 girls, based upon 
/P’s made on the National Intelligence Test, was computed in 
five ways, by means of Q, MD, V, a, and the piopoitions of boys 
and girls in the upper and lower 7 pei cent of the total gioup. Each 
measure except the v showed the boys to he slightly the more vaiiablc 
None of the differences found were reliable, although the diffciencc 
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in the case of the coefficients of variability approached reliability. In 
general the evidence suppoits the view that there is no appicciablc sex 
difference in vanability. 
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NOTE ON THE JOEL SCALE OF “BEHAVIOR 
MATURITY"* 

Samuel S Pels Research IiisiUute, Antioch College 


T. W. Richards 


In 1936 appealed a paper (1) by Joel dealing with a scale which 
he devised, designed to measure “behavior maturity," or, “grown- 
up-ncss" in young children It consisted of 20 items concerning 
c/rilcl bchavioi in the nursery school situation, the rater checked 
for each item one type of response charactciistic for the child in 
question On the basis of bisciinl coirelation of each item with 
chronological age, Joel calculated regression weights, and scored 
tile childicn on the basis of these weights. Finding that his final 
scoring weights yielded indices which correlated ,65 with chrono¬ 
logical age, Joel concluded that for a five-point rating scale, this 
criterion indicated that the test was a good measure of behavior 
maturity. His final contribution was to calculate age values for 
the weighted scores, so that it was possible thereby to obtain ratios 
of chronological to behavior age—that is, for each child a Behavior 
Matuzity Index. 

I thought it might be Interesting briefly to present some results of 
the use of the Joel Scale witli a group of 73 children ovei a period 
of two yeais The children observed were rated from one to five 
times; tile average number of ratings was 2.7, The childien were 
cither membcis of the Antioch Nursery School gioup or of the Fels 
group of children who aie being studied serially All of the children 
wcic rated after at least one month‘s observation in the nursery 
school, and, excepting in five instances, all of the 112 ratings were 
either joint i a tings by at least two and usually three teachers m 
confeieiice, oi independent simultaneous ratings by two teacheis 
winch could latei be averaged. 

Before much attention was directed to the data yielded by our 
group, the Joel stflndaidi25fition mateiinl itself was examined m 
detail. Fiom Joel**; material, it is clear that certain items, on the 
basis of the reported mean age values for vaiious ratings on them 

*Received in the Editorial Office on Febninry 11, 1939 
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(and iegression weights) possessed more * inaturiLy v»\luc than 
otlicis This the author indicated m his siimmaiy. He put the 
case mildly, however, for it is found that the age diffcicntiation (or 
diflferences in mean age between the highest and lowest latings on 
each scale) is less than six months foi six items (6, 7, 12, 13, 14, 
and 17), between six months and one ycai foi seven inoic (1, 2, 8, 
10, 11, 15, and 18), leaving but seven items with disciiniinutioii for 
the age criterion of one year or gieatci. It seemed to us logical tluit 
if chronological age were to be the criterion it would he entirely 
valid (if not more valid, since it might “purify” the mcasiiie) to 
score the child for “Belmvioi Maturity” only on the items showing 
age chscriraination, rather than on the total number of 20 items- 
Following this line of thought we scoicd oui gioup of 48 cliih 
dicn on the basis of the items shown in Table L 

TAJILE 1 

Juol ai^o ilisci iininniion 

Item number Designauon value (in inoiilhs) 


3 

Toilet 

18 5 

4- 

Removing wraps 

16J 

S 

Washing 

18.6 

9 

Persisicnee 

12 i 

16 

Sociability 

20 6 

18 

Taking turns 

JO 6 

X9 

Reaction to others 

12,5 

20 

Leadership 

17.9 


It seemed likely that the score for these eight items should coi- 
1 elate as well with chronological age as would the score foi all 20 
items, since these eight represented those items which had the best 
age discriminations The coefficients obuined for 73 latings wcic 
as follows: 


Long scores with short score 

.972 

Long score with age 

.777 

Short score with age 

.807 


It IS seen, thercfoie, that the short form coirelates slightly bettei 
witli chionological age than docs the long form. According to Joed's 
criterion of matiinty, then, the slioit scale is slightly belter th.in the 
long scale of 20 items. That the sliort form measiiics practically 
everything but a little additional chionological age is evidenced by 
the coefficient of intcrcorielation of the two forms, .972. 

All Joel scores used in fuithcr calculations were, aftei this finding, 
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calculated on the basis of the eight items mentioned above (Before 
passing, howcvei, it is interesting to note that even the long form 
scores obtained by us coirelated with chronological age to a greater 
degiee than did JocBs scoies for his pieliminary and final gioiips 
71, and .65 ) 

Foi 42 of our childicn mental tests were adiiiinisteied so that 
they distubiitcd evenly over the pcjiod dining which the Joel ratings 
were made These mental tests were the MeutlUP^lmer Scale and 
the Sta}ifo)(l-Bt7iet Mean IQ's weie obtained foi each child on the 
basis of two to seven tests, with an average numbei of 3 4, Behavior 
indices weie calculated accoiding to the method suggested by Joel, 
using his 20-Item age norms equated for oui eight items. This 
equating was done using the regression of the long foim score on 
the short foim (; = ,972) A coefficient of 394 was obtained be¬ 
tween mean IQ and mean Behavtot Index, indicating small dcgicc 
of relationship This coefficient is considerably higher that that 
obtained by Joel between the Behavioj Matufiiy Index and IQ as 
measured by the Califoinm Pieschool Mental Scale ( 036), Why 
this IS we can’t say, since the samplings in IQ as well as in Behavioi 
Index seem compaiable 

Joel icpoits nothing concerning the reliability of his scale, and our 
own evidence is meagre Duplicate ratings on 10 childien (made 
independently by two observers) correlated by the method of rank 
diffeiences 76, and with age partialled out, 65 Tins is not par¬ 
ticularly high, and is good evidence for Joel’s suggestion that ratings 
be made as pooled judgments, or even better still, after conference 
among teachcis. The fact that the con elation of the pooled judg¬ 
ment scores with chionological age is greater than the mterconela¬ 
tion between independent judges would act as further evidence for 
the increased reliability accounted for bv pooling. If we assumed 
that the pooling of opinion or the averaging of ratings had an effect 
on reliability similai to increasing the length of the scale, applying 
the lationale of the Spearman Biown prophecy formula a lehability 
coefficient of coirelation of 76 between independent ratings would 
indicate a coefficient of .86 when two judges pooled then interest, 
and of 90 when thiee judges participated This reliability is con¬ 
cerned, of course, with the rating at a single time The intei- 
coiielation between behavioi indices with latmgs weie made from 
4,8 to 12 3 months apart, with a mean mtcival of 8 6 was for 25 
cases 64 
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This brief note suggests timt the Joel Scale, particuhirly when it is 
shortened to eight itcmSj is more discnminatlng in terms of cinono' 
logical age, and is a reasonably good mcasuic of bclinvior niaturity 
if chronological age Is a critciion of tliis cliaiactciistic. 


Referemck 
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BOOKS 


The Journal of Genetic Psychology, the Journal of General Psychologyt 
aad the Journal of Social Psychology, will buy competent reviews at not 
less than $2 per printed page and not more than $3 per printed page, 
Conditions. Only those books that are listed below in this section are 
eligible for such reviews In general, any book so listed contains one or 
more of the following traits: («) Makes an important theoretical con¬ 
tribution, (Zf) consists largely of original experimental research; (c) baa n 
creative or revolutionary influence in some special field or the entire field 
of psychology; ((/) presents important techniques. 

The books are listed approximately in order of leceipt, and cover a period 
of not more than three years A reviewer muat possess the Ph,D degree 
or its equal in training and experience 
Procedure. If among the books listed belovr there is one that seems 
important to you, you are invited to write a reviev? of that book It is 
not necessary to make arrangements with the Editor Just send in your 
review. It does not matter if the book in question has been reviewed before, 

(1937) 
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CRITICAL REVIEWS OF RECENT BOOKS 

{Ptattj G* C The Logic of Modem Psychology, "New Yorki 
Macintllanj 1939. Pp 185.) 

Reviewed by L. A Pennington 


The authoi of this volume has attempted to present from his 
point of view the system of inteicoiielates upon which scientific 
psychology rests. His effoit is thcrefoie expended in t)ie direction 
of indicating the figure-giound relations—to borrow an analogy— 
within the sciences in which psychology has membership, Indeed, 
the reviewei looks upon the book as a candid statement pertaining 
(a) to the relations of psychology with sister sciences and (b) to 
the *^rulcs of the scientific game” whereby psychology may eventually 
attain its inatuiity Pratt^s pionounccments, though possibly here 
too briefly put to do justice to the authoilucid treatment, leads 
one to conclude that any psychologist actively engaged m scientific 
investigation might well read this volume with profit The author 
tells us what pitfalls some encountei and how these pitfalls may be 
best avoided 

In any attempt to do justice to the writings of another injustice 
may be done as evidenced by the fact that woids aie known to have 
different significations In guaiding against this possibility the re¬ 
viewer has arranged the major tenets of PiatPs dearly written book 
into a seiies of expanded pronouncements not all of which have been 
specifically so treated by the author. This approach, it is believed, 
may claiify the basic coiisideiations employed by Pratt m his place¬ 
ment of psychology in the scientific solai system. The first section 
of this review will thus deal briefly with those considerations which 
too frequently aie not recognized as basic postulates underlying all 
psychologv The second division, on the othei hand, will consist of 
a brief resume of those techniques suggested by Pratt, which, if and 
when applied, will lead ps 5 'chology fiom its maze of incompletenesses, 
dichotomies, and ill-founded theoiics into the promised land of 
matuiity as a scientific division of laboi in its own right 
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'‘Psychology and the Science of Schince^i 

First, Pratt stresses the need on the part of the p^^ycliologist to 
recognize the unity of the sciences, In pointing out that psychology 
as a science has no subject-matter of its own, he intioduccs two 
logically evolved arguments. First, psychology, etymologically speak¬ 
ing, means *‘a study of the mind.’* In as much as no scientist has 
yet been able to establish a criterion foi the classification of objects 
and events into the two overworked categories, mental and physical, 
there can be no study of the mind per se. The subject-matter of 
psychology is not unique. This argument, based as it is on the 
traditional definition, is followed by a second consideration wliich 
leads to the conclusion that the subject-matter of any so-called spe¬ 
cific field of scientific investigation is tlic raw data obtained by 
way of the sense modes The subject-matter of any science becomes, 
tlierefoie, by definition, the same. Couching his definition of subject- 
matter m opciational tetms, Piatt states that mcaningfulncss involves 
“a pointing relation,” The meaning of sub]eci-7U{tUct may then be 
said to refer or point to the initial data of observation—the "Alpha 
and Omega of science,” Psychology turns out to be merely a branch 
of the division of labor among the sciences. I'hc author, by way 
of a large scale Illustration, adds that the lines of demarcation be¬ 
tween the physical and biological sciences as well as between psychol¬ 
ogy and philosophy arc merely verbal, These lines of demarcation 
continue to exist chiefly as easy dcsignatory devices for administra¬ 
tors and laymen. The only real difference is one of emphasis and 
degree on what is and how it is studied. 

Second, the psychologist has no logical right to assume that some 
recorded observations aie lawful and others unlawful. On this 
point lie comments: 

Men of science must proceed on the assumption that the 
objects which fall withjn their interest and scope of inquiry arc 
subject to law. A scientific law, no matter how complex, rests 
on the basic proposition, if then b. To proceed on any other 
assumption is scientific heresy, and deserves (he punishment of 
excommunication Yet there arc men who call themselves 
scientists nnd believe at the some time in n priiicipnl of indc- 

Trofesgor Pratt’s discussion is closely related to that preseiUcd by S S. 
Stevens In the Psychological BnlUtiiti 1939, 36, 221-263. 

This relatinnship is indicated in choice of enplion used in lliis review 



DOOKS 


225 


termmiam, The law which will explain such a paiadox will 
one day have to be formulated by psychopathology (p 28). 

Even though the scientist pioceeds on this assumption, as he should, 
Piatt points out that due to the inaccessibility of numcious vaiiables 
in psychological studies, often assumed to be “chance” factors, out 
correlations between observed events and concomitant vaiiations m 
experimental conditions nevei appioach unity This dilemma, how- 
evei, can giadiially be oveicome by rigoious application of teclmiques 
implicit, he maintains, in the logic of the scientific method Detei- 
min ism in science is essential, nevei thelcss, as a basic postulate in 
the backgiounds of those engaged in any scientific endenvoi, 

Third, the psychologist's rejection of intiospection as a method 
of observation because it is not “objective” is not justified. His- 
toiically this problem on methodology aiose as a consequence of 
the problem of the deteimination of the subjcct-mattci in psychology. 
Wundt, BientanOj and Watson aic said to have been dealing with 
a problem which was non-existent, since nothing unique bv way 
of subject-matter in scientific psychology can evei be found. With¬ 
out mind intiospection merely becomes another symbol for observa¬ 
tion, No dichotomy between objectivity and subjectivity need or 
should exist, The following citation expresses Piatt's attitude on 
this question. 

It seems iinfoitiinate that psychology should work itself almost 
to the point of a nervous breakdown because a small number 
of Its initial data have an internal rathei than an external 
localization All phenomena are private to begin with and be¬ 
come public only when their initial privacy is put into words 
Whether they are adequately reported is the only question which 
conceins science Thus the phenomenon of objectivity of a 
datum is wholly irielevant to its status as scientific material 
(p. 99) 

Each datum, therefore, if adequately reported, should be on a pai 
with each and every other and so by definition be acceptable 
Fouith, the ultimate aim of any science is ahva 3 ^s piediction and 
control This aim, consideied from the point of view of opeiationism 
and of logical positivism, involves what Pratt terms a “contiadiction.” 

The only indubitable facts arc those contained m the original 
observations At time under conditions c, events e were 
recorded. These facts weie all in the past the resulting 
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laws ate still laws of paat occurrences And yet science boldly 
applies many of hs laws to events still not in existence Token 
strictly, the pieclic.ilc inte can apply only to nn occurrence 
which has been found true by direct obseivation In this limita¬ 
tion lies the lucscnpnhlc tautology of strict scicniific proposition. 

A future event does not exist ftiul can Hot be known by direct 
observation. Therefore nil propositions about the future arc 
meaningless, neither true nai false, ... A tolerable way out 
of this dilemma is found by accepting the pragmatic value 
of the notion of probability (p 155-136), 

Present day psycbologyj however, need not gicatlv concern itself 
with the problem of picdiction and contiol Its conelations ate so 
fay from unity as to preclude any veiy high probability value. This 
state of aftaiis leads Piatt to reiterate the need foi leliancc upon 
"science for science* bake/* With this tis a ^ogan the piactical 
values from science may grachLally accrue. Haste in the search for 
the practical makes waste, In this connection one cannot but agree 
that “tentative tlieoncs and partial bits of evidence belong in pro¬ 
fessional journals, not in the public pi css." 

Fifth, scientists must remember that a scientific explanation is 
always plirnscd in terms of answeis to the qiiestiuiis relative to the 
how and the what of a phenomenon. Questions phiascd in icijus of 
why are unanswerable, "The inability to assign any rucnning to 
the why leaves the mystery of the iimveisc just wire re it always 
has been and alwaj^s will be, namely, beyond the range of human 
solution/’ Pratt goes on to comment. 

Logic involved in the construction of hypotliesc*! contains 
a step which to some scientists, particularly psychologists, has 
always seemed disiujbmg, even dangerous, and nt the best very 
mideading The arguments nrc snid to be cuculat (italics 
mme) and it is a upie-honorcd conviction in science that such 
circles are vicious, This aversion to circul.ir arguments is 
the last stronghold of that faith which believes that eciciicc 
can furnish for any given array of well-cst.iblishcd facts a st’//y 
which is more than a mere stalment of hoav the facts go to¬ 
gether Science IS (I ^asl critd tmpfcsstve inniohffy (italics 
mine), Its laws are sumnanrics of observatioiis, its hypotheses 
involve aigiiments which are circular. Since its explanniujiiN 
are true only if they can be demonstiated ompiiicnlly, they 
explain nothing thnt ia not already known. The qv//y epics- 
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tion, unless it means things behave, is foiever unanswer¬ 
able (pp. 149-154) 

Sixth, Pratt maintains that it is the task of the scientific psychol¬ 
ogist to attain the aim in his scientific division of laboi by obtaining 
for us a scientific ”poitiaiP’ of “human natiue “ Although the 
author unfortunately fails to define operationally or otherwise what 
he means by poi trait and human nature his usage lends the leviewer 
to infer that he means a complete scientific picture of how and ivhat 
a given human being does under a given seiies of conditions at 
specified times ^ In order to ainve at this stage in our knowledge— 
still consideiable distance away fiom us—^Piatt argues that we 
must study “the immediate antecedents of the initial desciiptive 
data,” By means of the method of concomitant variations in the 
conditions conducive to the induction of a given event it then may 
become possible to correlate changes in this event with changes in 
the condition-matrix, Theoietically sucli coi relations should be pos¬ 
sible wheie the antecedent conditions can be isolated for quanti¬ 
fication by appiopnate methods. Piactically, howevei, tins is not 
the case in contemporaiy scientific psychology. The majoiity of 
these antecedent conditions, thus far inaccessible, has been found 
occasionally by experiment and has been moie often assumed by 
hypothesis (“set” and “mnemonic trace” aic illustrations) to be 
located within the organism. If these antecedent conditions which 
influence the appearance of a given phenomenon are eventually 
found to be as they aie postulated “all psychological explanation 
must move in the direction of physiology,” Fuither, “m proportion 
as the experimental woik in psychology becomes exact, it will 
inevitably be absorbed into the more basic discipline of physiology” 
(p. 133) Thus if the “poitiait” of “human nature” is to be 
scientifically foimulated the hozv and the tohat of it will illustrate 
once more the fundamental unity within the sciences 

As a corollaiy of this pionouncement Piatt holds tliat the avail¬ 
able psychological laws aie far from being causal They are only 
crudely and essentially empirical This statement indicates liow it 
is that our probability values in psychology arc so low and how 
it IS that numerous gaps exist in our understanding of the how and 
the what of many initial observations In fact, it is to be obscived, 

This statement appears consistent with the text 
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those sub-psycliological fields m which the greatest piactical value 
might well accrue (social, applied, educational ‘'psychologies/* for 
instance) are those in which our laws arc the most cuidely cnipuical 
if not more correctly plainly intuitive in their natiiics, On the otlici 
hand, the correlations obtained in the studies on sensation and 
reflexology are much more complete, 

Scventli, psychologists should take an iiiventorv of the concepts 
in common usage and sliear them of their ambiguous meanings. 
Many a concept, though not all, contains a meaningful core which 
could, if its inventor would, be operationally defined. Into tlic 
periphery of tliesc concepts, in addition, theie hns crept hazy, elu¬ 
sive, changeling elements of a moic indefinable nature. These hazy, 
meaningless, tuincoat accumulations picvcnt the concepts fiom being 
consideied coincidental with the initial observations upon which they 
rest for empirical validation. Tliis difficulty in interpreting the 
meaning existent in a given symbol may be accounted for in general 
in two ways First, itifereiiccs from collected dnta ficciueutly aic 
uified until the designating symbol conics to be refen cd to as a 
thing. Tlie concept of personality trait is assumed by Pratt to be 
an illustration. 

Thus trait has parted company with behavior and hns ac¬ 
quired undefined nollons in its flight from reality. Eventiinlly 
trait has come into an existence all Its own, so that when it is 
said that a mnn has courage he \y\\\ be thought of ns a fortu¬ 
nate owner of something considerably more algniflcnnt than a 
certain pattern of behavior (p, US). 

Second, symbolization of initial obscivations may become so gen- 
etalized in application with passage of time that these additional 
and variable elements so accumulated may be said to have vifi!Dated 
the original meaningful ness of the concept designation. Because 
most scientists do not restrict their use of concepts to those opeia- 
tionally definable and because any hypothesis used to account for 
tlie data summarized in tlie concept is likely to be identified with 
the symbol itself, many concepts become more and inoic ambiguous 
with the passage of time, Thus here He two majoi diniciiltlcs in 
the attainment of a degree of clarity in thinking. 

The other side of the question of concept ambiguity, howcvei, 
is different. Pratt states what sevctal other exponents of opeiationism 
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in science have refused to admit when he says that the consti action 
of absolutely pure operational meanings is not only practically 
impossible, but not always even desirable Inasmuch as the psy¬ 
chologist IS not piimaidy concerned with law data as such but with 
the extension of our geneializations and laws it becomes increasingly 
deal that infiltrated and leified concepts when checked against the 
data basic for their meaningfulness, may present leads to further 
scientific experimentation. Concepts which occasionally get sligJitly 
out of bounds may thus result in experimental tests The paradoxical 
role of the xeified and the infiltrated conceptualizations thus becomes 
obvious, 

In summaiy, the psychologist, assuming a deterministic system, 
should be concerned in the attainment of the ‘^poitiait” of “huinan 
nature.^’ This will obtain only by the psychologist accepting the 
dictum that mere accumulation of quantified and classified data is 
not enough He must, in addition, answer the how and the ivliat 
of these data and thereby illustrate the absence of anything unique 
m psychological subject-matter 

Rapprochements 

The following points have been abstracted fiom the discussion 
presented by Piatt and have been held by the reviewer to lepresent 
suggested steps, inherent long since in the logic of the scientific 
method, which will make foi xappiochemcnts between scientific 
psychology and the other divisions of scientific labois 

First, the psychologist should continue to eliminate the sources 
of error involved in obseiving and iccording objects and events 
occmiing in complicated relationships. The rule of thumb pertaining 
to the quantification of these observations should continue to be the 
ideal sought for by all scientists. In so doing the psychologist should 
lemember that both consistency and leproductibility of observations 
still lemain the ciiteria by means of which valid inferences and 
generalizations can eventually be constiucted with the help of 
operational practices To quote. 

Whenever in a scientific setting, a given protocol is returned 
with repioducible consistency, it becomes the starting point 
for the formulation of propositions and concepts. 

These generalizations and inferences must be zealously guaiJed in 
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order to prevent then being abstracted from their scientific settings 
ftad thus from the operations used to obscivc and record thetn» 
The psychologist can best guard against this ticatnicnt of the con¬ 
cept as a thing by observing and reporting upon n single item at a 
time and by varying single variables from scientific setting to setting 
in the attempt to dctcimmc the jolcs of antecedent conditions con¬ 
ducive to the. production of the given event The psychologist thus 
must go on with his careful study of the plieiiomena which iiUcicst 
him, 

Second, scientists should establish as one of tlicii goals the lulc 
of attiibiiting meaning to their concepts bv lecouise to opciational 
terms, The concept and the definition, ns synonymous tcims for 
Pratt, must always be based upon the data to whicli we may point 
when asked the meaning of a given symbol* He continues' 

TUc observnttonal data , , caiuict lUemsclves be merely 
JetinitJoiiSi olhenvise, the valicliiy of a dclinition could bo letted 
not by a Telntn to observations and fact, but only by verbal 
analysis of a further dcfinitioiii which dcniiilion in turn would 
only he tested by additionni dcBiution! an endless rcgicss wlilcli 
would turn the serious game of science iiilo a nicic piny on 
words (p 109) 

Operationism thus becomes a technique by means of which the jump 
from the datum to the concept and from thcic to the liypothcsis 
can be less painfully and more accurately and meaningfully made. 
Any such concept which illustrates functional equivalence with the 
initial datum of observation is labelled by Pratt as a maiatal pop-* 
efty in science. This properly points for its meaning to those events 
or objects which were directly observed. This matciial piopcity, 
further, is of no great significance in and of itself. It lias scientific 
value only when it is made use of by the scientist in the election 
of additional concepts which may take the form of infeienccs, 
generalizations, hypotheses, and the like, 

An additional usage of the logic of operationism in scientific 
psychology entails the formation of formal ptopeitics. This foinial 
property, which follows upon the mateiial propcity, is of necessity 
constructed on the basis of the lattci. This new propeity may 

HUggest items m terms of winch the observations may be ex¬ 
plained, An element of non-opernuonal meaning lias eutcicd 
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in But this element is not of scientific nonsense, for itfi mean' 
ing IS govei neci bjr the observations 

In tJiIS way the imagination of the scientist is so opeiationally car¬ 
ried on that the scientific guesses are held down by the initial data. 
Pratt illustrates these two properties in science by reference to the 
mannci in which the formal property of the bhid spot might have 
been evolved. 

A person holds a paper in front of him, closes his left eye, and 
fixates the black dot with the other eye , . If, after a time, 
he brings his obseivationa togcthei and summarizes them by 
some phiase—he may decide to call the thing peiiphefal anopsy 
—that phiasc defines the material property As far as sheer 
obseived coirelation goes, heie the mattei ends But our 
amateur scientist insists on being his own physiologist Tie 
makes n very plausible guess that a certain legion of the retina 
must be insensitive to light By using his initial measuie' 
ments and doing some simple calculating, he can make a good 
estimate as to the location and size of the insensitive region 
Moreover, lie calls this region the blind spoij and he can say 
exactly what he means by that phrase in teims of his observa¬ 
tions and calculations The blind spot is a foimal property, 
for It IS not observed, but its characteristics were derived 
from what was obseived. It is a sound logical Infeience, a 
good guess, a justifiable conceptual reification It raises a 
clearly defined question for physiological optics to answer, 

Material propeities are of little importance m and of them¬ 
selves, The formal properties which the material properties 
define aie the important concern of science (pp. 139-140) 

It is believed that this quotation illustrates simply and clcaily the 
role of opeiationism in the foimation of hypotheses Any hypothesis, 
accepted by Pratt to be the life blood of science, must theiefore 
fit the gap in the infoimation supplied by the first generalization. 
Further, this hypothesis must be given a locus as well as a linguistic 
formulation both of which make possible an expeiimcntal test, 
Operationism comes to act as a weaver’s shuttle by means of which 
the thieads of the opeiationally defined material piopeity aic inter¬ 
woven with othcis logically evolved into the experimentally veilfiable 
pattern of the formal property. 

Third, the psychologist must realize the necessity foi the adoption 
of the attitude of ^^science for science’s sake This bannei must be 
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raised high and must be nccepted by administrators and by kymen 
as well as by psvebologists. Only in tins way can the laws wluch 
are asstimcd to exist witliln this picscntly undeciphered 
of ‘^humEin nature'^ be formulated and apiilicd. 

For fl Jong time lo come psychology »}it)ii!(l remain in the 
laboratory anti the library, If die Kciierfll pnldic is not fii)Iy 
aware of what is going on thciCp so much the beiler, 

The jeviewer, in attempting an evaluatimi of this logically wiittcn 
volume, has the following comments to make, He fccU tliat Piatt 
should have had lao fear of ostracism foi Iwving wiittcn what 
amounts to a critical mvetitaiy of scientific theory and practice as a 
contempoiary psychologist views them. He believes that Piatt could 
have improved upon the effectiveness with which the niatciial is 
presented by incorporating in a iigoiously wutten ‘?ummary the 
pronouncements in crystal clear fasluoiL Repetition of the major 
and oughts'’ for scientists would not have been any moic dis¬ 
turbing Pic feels that tile author might have been mate dogmatic 
m his establishment of dictates which should be accepted ond fol¬ 
lowed in tile conduction of any investigation, psycliologicnl oi otiici- 
wise m natme. He finds that Riatt has exaggerated at times tlic 
sad plight (accoiding to tlie author) of contcmpoiary psychology 
the better to moke his points, On the other hand, the reviewer is 
of the opinion that the proof that Pratt is unquestionably wrong 
in any one of his ciideal pionouncemcnts lie*? with those who do 
not believe one or all of them. He believes that these critics will 
have to prove that all which is done today under the vestments of 
‘^science,'’ ns looked upon by Pratt, is completely scientific. He 
believes that those who are confirmed (with or with¬ 

out the capital M) will have eithei to establish the cuteiioii foi 
the validation of their dichotomy between the so-called mental nnci 
physical or .accept Pratt's ciitique, He believes that those who 
maintain that behavior Is adventitious, occasionally due to ^'chance'* 
factors, will either have to prove their rndctcirninisms oi accept 
Pratt’s reitcratioii of detertnmism. He believes that the statistical 
“correlationists/* either ignoring or designating ns constant the oper¬ 
ation of unknown vaiiablcs, according to Pratt, will of necessity 
have to prove the validity of their rejections in the final analysis, 
Whatever the answers, the reviewer maintains that Piatt has pic- 
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seated in six chapters a challenging, critical view of what scientific 
psychologists do and do not as well as should do by way of their 
usage of the scientific method. 

Depaitvmit of Fsychuhg^ 

Vniversiiy of Ilh7iois 
Urbana, Illinois 




{l^Jewman, H, H , FfeemaUj F. N.j & Holzingej, K /. Twins: 
A Study of Heiedtiy and Envirojiment, Chicago* Univ, Chicago 
P? ess, 1937. Pp.369.) 


Reviewed by Louise Bates Ames 


The title of this book is lathei misleading if it causes the reader 
to expect definite conclusions as to the relative impoitance of heiedity 
and environment in influencing the development of twins It seems 
apparent that the authors^ answer to the long-debated problem is a 
common-sense one. Whereas a co-twin control expeiimcnt may 
demonstrate the ineffectiveness of tiainmg in markedly hastening 
the onset of some specific activity, so fai as the moie gcneial ques¬ 
tion of enviionment vs heicdity is concerned, it appears as yet to be 
difficult even by an elaborate and extensive research piogtam cither 
to set a crucial pioblem oi to reach significant conclusions. The 
authors themselves state 

The farther one penetiates into the intricacies of the complex 
of genetic and environmental factors that together determine 
the development of individuals, the more one is compelled to 
admit that there is not one pioblem but a multiplicity of minor 
problems— that there t$ no general sohiiion of the major prob¬ 
lems nor even of any one of the minor ptohlems. 

Part One, InU oduction and Biological Aspects, chiefly pieseiits a 
careful summary of pievious studies of twins and a ciitique of meth¬ 
ods used in these studies It also consideis the problem of diagnosing 
monozygocity, and points out the unreliability of the “membiane’^ 
method. The so-called “similarity” method of determining monozy¬ 
gocity, which the authors favor, is described 
The causes of differences in identical twins reared together are 
discussed m detail. The authors say. 

One of the most stiiking facts that came to light in our studies 
of identical twins reared together la that the two members of a 
pair are never truly identical but differ more or less with respect 
to all their charnctera, and that they diffei sometimes to a dis- 
conceiting dcgiec 

It IS suggested that the common assumption that ditteiences between 
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identical twins nrc due wholly to jntangiblc differences in tlie post¬ 
natal environment oveilooks the possibility that at least some, if 
net most, of the differences are the result of causes which aie 
associated with the monozygotic twinnmg-proccss and aie peculiar 
to that piocess. The chief prenatal causes of diftcicnccb between 
identical twins arc classified as («) the fusion of fetal blood vessels 
between twins and the consequent inequalities of the blood supply, 
and (^») the asymmctiy mechanism Tlicse two factois are discussed 
in detail 

Part Two compaies 50 pairs of identical with 50 pairs of fra- 
teinnl twins, reared together. An extremely detailed statistical 
resume '^resents in systematic and statistical form those facts con¬ 
cerning the twins which formed the basis of the diffcicntiatioii ” The 
two kinds of twins are compared on a large group of physical and 
mental traits. The geiicial conclusion reached in tliis section is that; 
“The contrast between identical nncl fratcinal twins is gicater in 
some traits than in others, being greatest in number of fingei lidgcs 
and, in general, somewhat less In mental than in physical tiaits, 
This fact suggests that some tiaits aie moie susceptible to environ¬ 
mental influence than othcis.'* 

The provisional hypothesis is presented that; 

Behavior and mental ability nrc more subject to the inlllienee 
of training and environment than are physical si/e, form, and 
features such as color of eyes, color and texture of hair, etc 
It is quite plausible to suppose that the nervous ayslcm, which 
is the physical counterpart of mental trails, of behavior, and of 
abilities, being more subject to mflucnce by stimulation from 
the external world, is also more susceptible to variations 
througli much stimulation and through the responses which arc 
made to it 

By assuming that identical twins have identical heredity, while 
fraternal twins do not, the authors believe that they may set up 
certain formulas for evaluating the iclative influence of nature 
(genetic factors) and nurture (prenatal and postnatal envlionincnt) 
They present a statistical analysis of the 100 paiis of unsepavated 
twins. Of paiticular interest is a table which gives llic iclative 
importance of genetic and environmental factois. Of 23 compaii- 
sons made, in only six instances is the genetic factoi less than .50, 
In the case of physical traits the genetic values langc from ,75 lo .90; 
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foi intelligence, fiom 65 to 90, Even m the Stanford achievement 
tests the genetic values average 64. The tiaits foi winch the genetic 
factors count less than 50 aic. Stanfoid achievement tests for 
arithmetic computation, natuic study and science, and histoiy and 
literatuic, Woo dwoith-M at thews score, and tapping speed Anothei 
interesting table (Table 25) gives the law mtiaclass correlations 
between twins (identical and fraternal treated sepaiately) foi these 
same traits, coiielations of tiaits with age, and resulting partial 
correlations A similai statistical analysis of the sepaiated twins is 
presented later in the book 

Pait Thicc discusses 19 pans of identical twins raised apait The 
separations took place wlien the subjects were from two weeks to 
SIX yeais of age, being befoic the end of the first yeai in 12 cases. 
The authois believe that complete sepaiation is not as important a 
factor as pionounced diAcjcnce in cnviionment They state tliat 
more or less visiting between sepaiated twins did not tend to vitiate 
the expciimental aspects of sepaiation, as shown by the examination 
of Case IV, wlicie the twins lived only a few miles apait and saw 
cacli othci frequently This paii turned out to be one of the most 
difteicnt mentally, tempeiamcntally, and physically; while some of 
the cases that weic absolutely separated, but in whom the enviion- 
mental factois weic not very difterent, turned out to be very similar 
in those lespects “All this goes to show that mere separation is 
ineffective jn pioducmg diiferences and that, only when marked dif¬ 
ferences in the environment occur, are twins likely to show differences 
of a significant soit “ This is onlv a necessary explanation, however, 
if we make with the authois the assumption that identical twins have 
identical heredity. Otherwise we might assume that marked similari¬ 
ties and marked diffeiences aie perhaps not “caused^ by either 
similai or dissimilar environments, but may be due to hereditary 
factors 

The 19 case studies aie clearly and inteiestmgly piesented Infor¬ 
mation given about each pan of twins includes data on educational 
careeis, social and physical environments, physical resemblances and 
differences, tests of ability, tests of pcisonalitv, samples of hand¬ 
writing, and for all but one pair of twins, comparative phofcogiaphs, 
which add a great deal to the presentation. 

The conclusion is leached that 14 of the 19 pairs represent very 
close agreement between education and ability, and that five cases 
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rcpicsent triodeijite cliscicpancy. Tli€ authois admit that thcii analysis 
IS weighted in favor the cnviHiiimcntal intcilactation I'hey bay, 
‘‘This weighting Is due to the fact tiuu the t.isc siiidics icpiesent an 
attempt to find indications of a coirelation between enviionmcntal 
difieicnccs and diffeientcs between the twins Sonic of ihc coi- 
icspondences found may he coincidences." 

This admitted bias piobnhiy accounts foi the fact that wc find 
, among the 14 ca’^cs in wluch diftercnccs in ability aic correlated 
positively with diftcicnccs in the envnoniiiciit (acunding to the 
autliois), such cases as the following’ 

Geoigtana and Ucanorc With 10 \tMis dilUrcnie iii s< hoot¬ 
ing there is stitl only two to four vcais dilTciencc in gcncriil 
jntcllectuni nbilily and in gcneinl schola'iiic nttn iniiiciU as 
measured by the tests, with peisoiialiiv dilTcunces less iinrkcd 
Raymond and Rtchaul Tested at 13Vi veais of age, liicsc 
twins were 'Very siinilni indml”, both in alulity and bclun lor 
*‘We might expect close similarity in ability from tin? snmlauiv 
m schooling, but the consjdeiable dilTcrcncc m social and ph)si- 
cal cnviionmcnt might have been expeded to pHiduic gieater 
differences in personality” 

Maiy and Mabel Maiy, who had more schooling, made 
higher scores on the test of iiitcUigcnLc and ediicntion.il nthieve- 
ment, hut Mabel c^junlled hci sister on the liUernation.il 'Test 
111 tempertunentj the dl(Terence was smaU, 

Ada and Ida. One was hi ought up in the tit\, the otlier on 
a farm, fpiite diffeicnt cnviidnnicnN, hut they weie at hfly-nine 
"equal in mental lating and veiy siinilai in tenipcrniiient" 

Olive and Alice Ihcse girls had veiy dilFereiu ensiion- 
mcnls Blit in spite of having been separated, and in spile of 
quite different educations, "in personal appealnnee, maniiei, and 
general bcliavior they arc probably more alike than the aveiagc 
siblings or fraternal twins,*' 

Of the five pans wdiich lepicsent moderate disciepanuv between 
education und ability, foui pans aic dcsciibcd Ub "‘diflciciiLC in edu¬ 
cation negligible, diflrcicncc in ability uegligihlc with one m two 
exceptions, ’ The fifth case is classified as “ililfeuuite in foim*il 
schooling Urge, but not accompanied by vnaikcd difUnencr in .ibihiy " 
It is smnmaiized as follows: 

Thelma and Zrhna Then caily' cnvlioniuciUs weie Jalliei 
different and tlieic was a diffcicnce of abmil five vcais of s( bool- 
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mg between them, “a difference which is leflected only very 
slightly in the intelligence tests . In spite of the considciahly 
longer schooling ’vvhich Thelma has enjoyed, the abilities of 
these twin sisieis aie appioxunately the same The tests 

of peisonalitv indicate close basic similarity” 

Anyone less inteicsted in the effects of enviioniiient than in the 
peisistence of inhcicnt sinmlaiities in spite of clifEcreiU cnviionments 
might classify the 19 cases somc\rhat differently It is notcwoithy 
that the authois, in spite of their thcoietical bias, have not failed to 
include icsults which stiongly suggest the impoitancc of genetic 
factois, 

The impiession increases, as one finishes this section of the book, 
that the authois aie not attacking the problem (if it is a pioblem) 
of heicdity and enviionment so much as illustrating tlie fact that 
educational advantages aie as a lule leflected in, and influence, scoics 
made on educational tests, and that identical twins with different 
environments but similai educational advantages will show little 
diffeiencc m test scoies The authois scein, much of the time, to 
be stressing ‘'education” lathcr than “enviionment” as contiasted to 
heiedity They state, "fouiteen paiis lepiesent veiy close agiccmcnt 
between education and ability and m no case is there a significant 
diffeiencc in ability in the opposite diicction to a significant diffci- 
ence in education ” 

Personality diffciences between the twins aie discussed for each 
individual case, since Jt was found to be jnipossible to classify the 
cases with lespcct to the ielation between personality diftciences and 
envLionmental diffeiences as was done foi ability diffcienccs. Several 
of the pans of twins wcic found to be vciy similai in pcisonality 
and tem pel ament It was obscived that toi some kinds of “peison- 
ality” tiaits moie twins were alike than foi othcis, Paiis of twins 
were found to be stiikingly alike, foi instance, on the Downev 
JVill-Tempeiameut Test, five being almost identical, ten similar m a 
consideiable pait, and only four widely different In contrast, only 
two paiis of handwiiting specimens weie noted as closely similai 
and twelve weie widely diffeicnt Contrast in the foim and even 
in picssuic of the specimens written by one pan (Cabe XVIII) is 
put into sharp lelief by the fact that the wilting of boLli had a 
common and peculiai (foi young men) chai acteiistic, namely, a pio- 
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nounccd trcmoi*^ Picrc wc iind coiitinst between h fiiiultinicntjil 
and a derived chaiacleiistic ia tbe same nctivitv. 

In tins connection, tlic hypotlicsis is sii^tj^cstcd lliat llicie arc sev- 
eial levels of bcliavioi. Certain behavior^ arc determinetl lar|:^c\v by 
the original charactci of the oignnisin. Tliesc* aic not imi^ei vjous 
to influence but may not be greatly modified hecaii'.L' ihcv have not 
been incoipoiatcd into an oiganized system of leaiucd beluviou On 
a higliei level are the forms of behavior Aihich constitute the adjust¬ 
ment of the individual to his enviionincnt. These nie the piodiict 
of both the organism and the envnonment mtcr.iLtuig and aie 
affected both by oiiginal natuic and by cnviionment. Such chaiac- 
tCMstics as the muscular tremor of Case XVIII me of the fii^t type; 
wheicns liandwiiting and responses on tests of emotions and of ncu- 
lotic dispositions me of the second 'Die reactions on llie Downey 
tests leprcscnt modes of beliaviot somewhere between these Lvvo 
cxti ernes. 

Among the most definite conclusions which aie readied arc the 
following from the last chapieis of the book* 

“Tlie relative effect of hereditary and onviMiniiieiUal diffci- 
ercc8 is also a function of d\c type of trait, Aiw iixcd tatio 
of these two factors for nil trails nnd conditions Jh iIuih im¬ 
possible . For the rest it is obvious that the twins wiin ii.ive 
the same environment are the more alike llv nnd Inige, this 
indientes, since the cJivlronmctic is similar foi holli giou[H*' 

(used in this study) '^that genetic consiiutuon js n laigc factor 
in physical dimensions (ns well ns oppeaiance and nnnlitativc 
differences) 1 mental ability, nnd educational aUucvcmciu 'L'lus 
conclusion seems cleaily wArrantetr' 

"It appears that the physical charactcmiics are least affected 
by the envnonment, that intelligence is affected inoic, educa¬ 
tional achievement still more, and pcrsoiinlit) oi teiupernmentf 
if our testa can be relied upon, the most , Our index nhows 
that about 25 or 30 per cent of the vniiaiice in intelligence in 
frateinal twins reared together maj be nltnbutcd to cnviion- 
mental influence’’ 

“A further argument pointing to tlic limitation of the effect 
o£ environment is that the differences .bct'^ccn a i^iajority of 
tUc &ep.\\atetl twins, namely those who have been brought up 
in siniiUi environments, are no larger than me to he found 
among the unseparnted pairs In fact, if we eliminntc some hnU- 
dozen pairs from the sepnintcd cnscs, die nveinge differences of 
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tlic remaindci aie about the same as those of the unseparated 

groups,” 

Anyone leading this book with the expectation ot finding a definite 
answei to the pioblems wliich have long been posed as to the rela¬ 
tive impoitancc of genetic and cnviionmental factojs in determining 
the bchavioi of twins, may he disappointed But foi those who arc 
not chiefly inteiested in a basic analysis of the pioblem, the book 
presejits a wealth of inteiesting and detailed case mateiial, an amount 
of factual mateiial about twins consideiably suipassing anything else 
that Jias been published to date The suggestion arises, howevei, 
that real progicss cannot be made in twin lesearch, and that the full 
value of twin study as a scientific tool will not be realized, until a 
careful analysis and redefinition of all the major problems involved 
have been made 
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THE ONTOGENETIC ORGANIZATION OF PRONE 
BEHAVIOR IN HUMAN INFANCY 

Chine of Child Development, Yale University 


Arnold Gesell and Louise B Ames 


This paper aims to bring into panoramic view the total sweep of 
development leflccted in the patterning of prone behavior 111 the 
human infant from one week through 60 weeks of age. A more 
complete suivey of the ontogenesis would have to include the vastly 
complicated and largely unknown chapter embiaced by the fetal 
period The preschool period might also be piofitably investigated 
to dctciniine to what extent the developmental trends of the pi one 
patteins of infancy aie continued in the postural behavioi of the 
walking child. 

Tlie scope and situs of the ontogenetic changes in the first year 
of life can be summed up in a preliminary way as follows. 

Head 

The head lifts from the floor through nn arc of 90" or more 
Jit ms 

The arms, at first sharply flexed, extend forward, later they 
flex inward under the chest, and come to extension from 
shoulder to floor at right angles to the tiunk which is at first 
supported on the forearms and in tunc on the hands 

Leffs 

The legs extend backward, lift, later they flex forward beside 
the trunk, nnd then under the trunk, supporting its weight 
on the knees In time the legs like the aims coinc to right 
angle extension, suppoiting the trunk on the feet 

Trunk 

The trunk, at first convex, flaUeiis, concaves, then flattens 
again upon elevation above the ground surface The trunk is 
in hon/orital or oblique alignment until the assumption of the 
upright posture 


A. Developmental Stages 

All these manifold changes of pattern come about giadually and 
concurrently In deep perspective they may be envisaged as a single 
flow of postural transformations Altliough the ontogenetic flow 

247 



248 


JOURNAL OF OENBTIC PSYCHOLOGY 


k continuous it is possible to Identify at Ica^^t 23 moments in which 
the patterns of behavior assume a distinctive fojin. T^liese moments 
and the intervals between them aie conveniently called stages But 
the morphogenesis of patterns ncvei comes to test, it piocceds inces¬ 
santly, A stage is in icallty a degice of matinity, evidenced m a 
characteristic pattern of behavior. A cycle is a contiiujuiii of closely 
related stages* Our task is to discover lawful ticnds in a fluent 
succession of stages and cycles. 

We have studied the ontogenetic stages at daily, weekly, and 
monthly intervals in individual infants and groups of infants The 
basic data consisted of extensive cinema records of the pionc behavior 
of 12 noimal childien of aveiage and high avciagc mentality. The 
recoids included spontaneous and induced behavior, both under 
natuiahstic and normative conditions. Tlie infants r\'cic placed 
prone on a flat surface, softened when necessary with cloth or other 
covering. At appropriate ages a lure (bell or rattle) was used to 
elicit postural and locomotor activity The procedures used in the 
normative observations and in the ciiicmanalysis of the data aic 
described elsewhere (7, 11, 12, 13). 

The development of prone behavior and locomotor mechanisms 
in the lower animals has had consideiablc attention in zoological 
and neuiological studies; Avery (2), Coionios (6), Jacobsen (15), 
Langworthy (16, 17)> Laughton (18), and Stillman (21) Creep- 
ing and crawling in the human infant have been investigated by vari¬ 
ous authors: Brown (3), Burnside (4) Hrdlicka (14), Shiilcy (19, 
20), and Trettein (22). An eaillcr study, The se(!ucntial {>attern- 
hg of prone progtession in the human infant by Ames (1) details 
I4 stages observable from 28 weeks to one year of age. The present 
study outlines a comprehensive senes of stages beginning at one 
week of agej and is also designed to serve as an inter pi etivc key to a 
silent film: Prone progression in Ike human infant, whicli depicts 
the whole gamut of stages (Gcsell, 9) 

The distinguishing features of 23 stages aic summarized in Table 
1, with special reference to the following catcgoiies: 

L Flexor versus extensor dominance 
Abduction and adiliiction 
TI, Bilaterality versus uniUtcmlUy* 

Ipsilatcrnlity versus crossed Intelality. 

This tabulation outlines what may be regarded as an ideal sequence. 
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TABLE 1 

Developmental Stages of Prone Behavior in the Human Infant 
(The age at which a given action pattern typically makes its appearance 
IS indicated in parentheses ) 

Flexor dominance Exlensoi dominance 


1 PasJtve kneel (1 week) 

Both aims and both legs are sym- 
incUically and shaiply flexed. Cheek 
contacts platfoniij oi head may be 
everted. 


2B a Clive kneel (about ^ weeks) 
Infant spontaneously diaws up 
one knee at a time by (irniialeral) 
flexion 


3i? One knee thrust (about 8 weeks) 
Infant spontaneously draws up 
one knee by flexion with an abducted 
thrust (unilateral) Head lifts from 
45^“ to 90® 


4/?. Abducted one knee thrust 
(about \2 weeks) 

Infant draws up one knee by 
flexion With increased abduction 
{t{ 7 tilaferal) Head lifts 45® to 90® 


6 Simnlta 7 ieous lovtj creep (20 
weeks) 

Both aims and both legs are flexed 
syminetticnlly Face and chest con¬ 
tact the sunpoiting surface but ab¬ 
domen IS lifted 


2V Passive le 0 extension (4 weeks) 
The legs passively assume a syni- 
vieinc extended postuie Aims still 
flex, fists at shoulders Head lifts 
slightly less than 45® 


3/7 Active le 0 eMevston (8 weeks) 
Legs tictively assume a symmetric 
extended posture Arms flex slightly 
foiwarcl 


4<d, A her note extensor kick (12 
weeks) 

Infant lies with legs well extefided 
and kicks in alternation Fists at 
temples Head lifts slightly. 


5 Snjjtmining (16 weeks) 

Back aiches so that infant’s 
weight rests on abdomen and lower 
chest Arms lift, flexed symmetric 
cally Legs lift, in symmetiic exten¬ 
sion Head lifts 90® 


7 Frogging (24 weeks) 

Arms arc flexed or extended sym- 
fneliicaJly Legs arc extended syni- 
meiilcally in abduction, feet cveited 
Head lifts 90® 
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Flexor doininonce lj,\icitsQi Uv an nance 


8 Advanced unilateral knee thrust 

9 Same with joot cvrrsion (28 
weeks) 

13olh arms €?,\end symmeincuWy, ot 
one eUeiids and one jic\cs Infant 
draws up one knee by ficxWn with 
an abducted thrust. 

(9) Same except dm I foot is 
everted Head lifts 90" or, ffiorc, 10 Pivoting (29 weeks) 

Anna allerncncly jle\ anti e\Iefulj 
one after the other, causing trunk to 
pivot on abdomen Syinrneincal ieg 
extension Js foliowt^d by forward 
jlexion of one Knce> in abduction 
Head lifts about 90°, 

}lA Inferior creep (30 weeks) 

Arms flex sytninetncally. One knee 
flexes forward in adduction Other 
knee (hen fleves forward after heel 
has rotated outward Weight rests 
on side of body Head everted, 

cheek on floor, lliL Itackwanl craivl (31 weeks) 

Legs extetuf symmctncally and 
pnasivcly and abdomen rests on the 
suppoitiiig surface, Infant piishcs 
body backward fiojn syfnrnefitcally 
flexed arms which conic to extenstou 
ns body pushes nway from them 
Head lifts less than 90°. 

12. Lofw creep (32 weeks) 

Both arms are flexed sytutfictric/rl- 
ly Legs flex forward in adduction, 
one at a time. Face and chest con¬ 
tact supporting surface but abdomen 

IS lifted \$A Ctangling (34 weeks) 

Legs extend symmetrically and are 
dragged forward passively. Infant 
pulls trunk forward V>y cxtelidiuff 
then simultaneously flexiug both fore, 
arms. Head lifts 90*^ or inoio 
13/? Later (34J/1 weeks) 

Pulh weight forwaid by extend¬ 
ing and then pcxiiig forcamib one 
at a it me, 

1+ High creep (35 weeks) 

Both arms are extended and both 
legs are flexed symmetncally Knees 
arc fcirwaul under trvmk In adduc¬ 
tion, lifting abdomen and chest from 
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TABLE 1 (coiitittued) 

FUxor domiiiniice Eucjisor dominnncc 


siippoiting surface Head is well up 
from floor and eyes look ahead 


16 Rockmg (about 36 weeks) 

Arms extend symmeirtcaJly and 
Eoth legs aie fieved symmetf icnlly 
Knees are forward under trunk lift¬ 
ing abdomen and chest from sup¬ 
porting surface Infant rocks back 
and forthj remaining in one location 


IS Creepi (40 weeks) 

19 CieepSf near step o?te foot (42 
weeks) 

Both arms eviend domi^ward from 
shoulder, then rVend forward, alter¬ 
nately Legs flex forward altermte^ 
}y Arm and leg on opposite sides 
of body move simultaneously, 


15 Backward creep (36 weeks) 
Infant is in the high creep position 
Extends first one leg then the other, 
loweiing abdomen and falling back¬ 
ward Arms are flexed symmcUi- 
cally 


17 Crecp-crnfwl (37 weeks) 

In high creep position, both arms 
erieuded and both legs "flexed Falls 
forward, both legs coming to evtefi- 
Sion. Arms extend forward and in¬ 
fant attains high creep position 
again Pi ogresses in this fashion 


20 Cieeps^ step vjilh one foot (45 
weeks) 

Arms extend forward aliemalely 
Leg^ move forward nffet naiely, one 
flexed, 07ie extended 
2 \A Plarituji ade position (49 
weeks) 

Arms and legs both extend down¬ 
ward 

2lB Plantidfnde pto0esston (49J^ 

weeks) 

Arms and legs expend forward, 
alternately; left hand and right foot 
moving at ^ame time 

22 Standino (56 weeks) 

Trunk upright Arms and legs ex¬ 
tend bilaterally 

23 lPalhn0 (60 weeks) 

Aims and legs both extended, 
move filteintitcly 
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DEVELOPMENTAL STAGES OF PRONE BEHAVIOR 
SERIATED TO SHOW 


FLEXOR DOMINANCE 


EXTENSOR DOMINANCE 
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Every one of the foregoing stages has been obseivcd !n a number 
of childicn but not all of the stages have been obseivcd in all of 
the cliilclrcii, Foi example^ in 20 cases uiulei obseivatioii from six 
months to one ycav, 93.5 per cent of all possible stages were niiscivcch 
that IS 262 stages out of a possible 280 stages (1). A few of the 
stages listed in the table nic almost cvaiicsicnt luit lliov cannot be 
excluded from a complete outline of tlic ontogenetic sc(|tiprice 
Phylogenctically the upiight postuie is a rclativch icccnt aciiuisi- 
tion. It is thcicfoic not surpiisvng that there avc many vntbvulvial 
variations in the timing ami duration of the pre-upright stages of 
postural behavior. To some extent, liowevcr, these variations are 
aitifacts, due to incompleteness of obseivation If we liad adcQuate 
contiol of cnviionmental factors and of the penods of abscivation, 
it is highly probable that all or nearly all of the stages above listed 
vi^ould make their appearance in a normal infant. 

It slioulcl also be pointed out that contiguous stages arc not neatly 
separated in the activity of the infant Dui iug the couisc of a day, 
an hour, oi indcetl of a minute, he may display two oi thicc closely 
related patterns or stages' {a) a pattern which he lias almost out' 
giowii but reverts to foi pragmatic icasons, (b) the pattcin which 
is most cliaiactcristic of him at his level of niatuiity; (c) the pattern 
which is so nascent that he uses or manifests it only sketchily and 
imperfectly Inasmuch as no pattern is structurally or functionally 
altogether discrete, he naturally presents ‘‘mixtiues” and "regres¬ 
sions'^ which may be confusing to the obscivei ; but which aie, 
nevertheless, quite compatible with the mechamsm and the sequence 
of normal development 

A pictorial conspectus of the entire senes of clevclopnicrital stages 
and substages is presented in Piguie I/I and Figuie IB, Each 
stage is illustrated with a lepiesentative action pliotogiapli. Standing 
xand walking may be regarded as culminating stages because, teleo¬ 
logically considered, the development of prone behavioi is directed 
toward upright locomotion. 

In a few iiistxinccs suhstage^? aie indicated, to bring into iclicf the 
developmental components of a given pattern. A substage may be 
regarded as a stage within a stage, separated by a rather biicf 
mteival of time. The process of morphogenesis lingeis long cnougli 
in the shaping of some phase of a complex action p<ittein to give 
the substage a separable status in die total sequence 
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1 Fle^coj vs, Extenso7 Doinniance 

Flexion and extension aie the two most hindamenlal components 
of muscular movement In the ontogenesis of the neuromotor 
system a complicated integration of opposed muscles is piogiessively 
achieved. The patterning of pi one behavior involves a changing 
counteraction and con elation of these motoi antagonists, The end- 
results of the undeilying growth processes are reflected in a shifting 
of flexor and extensor dominance 

Flexoi and extensor phenomena laicly occur in complete dissocia¬ 
tion The relationship between the two is a lecipiocal one It is 
possible, however, by natuialistic obseivation of the infantas bchavioi 
and by naturalistic and quantitative study of the cinema recoids of 
this behavioi to deteimine at any given stage whethei flexoi or 
extensor characteiistics pievail (^) m postmal attitudes, {b) in 
postural movements, 

a, Postmal amtudes of U uuk and legs The restrictions and shape 
of the uteiine cavity impose upon the fetus a cuiled up flexoi atti¬ 
tude. The newborn infant reflects this flexoi habitus As he grows 
older he stiaightens out because of an increasing dominance of the 
extensor components in his musculature. There are also, of course, 
concoidant skeletal and aiticular changes By the age of four weeks 
he assumes and sustains for long periods a definitely extensor atti¬ 
tude in which the trunk lies flat on the giound surface and the legs 
are extended centiipetally along the floor (or even above the flooi, 
as in the swimming attitude, Stage 5). At Stage 6 he assumes a 
low-creep position which is a flexor attitude. At other stages as 
well the upper leg flexes for brief peiiods but the basic attitudes are 
predominantly extcnsoi, until Stage 12 which ordinarily occurs at 
about 32 weeks Accoidiiigly the period from foui weeks to approxi¬ 
mately 31 weeks is considered an extensor era 

At Stage 12 the flexor attitudes come into prominence and remain 
so until Stage 20 Fiom time to time the infant assumes attitudes 
which are extensor m character, but these are temporary and chiefly 
involve the lowei leg The basic postmal attitudes of tiimk and 
upper leg are flexoi, and the peiiod between 32 weeks and 42 weeks 
may thciefoie be icgaided as a flexor era 

At Stage 20 one leg comes into full extension and one foot is 
planted on the giound This heralds an extensor eia in which both 
legs come into incieasing extension, eventuating in the upiight pos- 
tuie (Stage 22) 
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In sumiTiary, foui eras may be distinguished in the oiuoRcnctic 
moulding of the attitudes of the prone trunk and uj^pci leg, namely 
(//) a neonatal era of flexion; (/») an cia of extension fiom four 
weeks to 31 weeks; (c) an era of flexion fioin 32 to 42 weeks; and 
(d) a final era of extension from 45 to 60 weeks. 

h Posiufd movements. Flexor and extensor movements physio¬ 
logically occur m close reciprocal association* In any fully matuied 
or established pattern they aic well balanced; neither is in marked 
ascendancy. During the development of a complex action system, 
such as prone locomotion, thcie is, however, a progressive sliift of 
emphasis now on flexor and now on extetisoi movements. With 
the aid of repeated cincmanalysis each developmental stage was ex¬ 
amined to determine which type of movement was most prominent 
or most characteristic. Wlicti flexion and extension were almost 
equal, the stage was classified as flcxoi (or extcnsoi) if the new, 
nascent movement charactei istic of that particular stage began with 
a flexion (or extension) of the critical membcis. 

Using these criteria it was possible to range the stages (and sub¬ 
stages) in two parallel columns, denoting respectively flexor or ex¬ 
tensor dominance (Table 1 and Figure 1). It will be noted that 
sometimes two oi more contiguous stages are listed in the same 
column Viewed in perspective, however, a moie or less rhythmic 
alternation becomes apparent, This fluctuation suggests a mode of 
growth, a process of reciprocal rcincorporation, which brings flcxois 
and extensors into progiessivc interrelation. Reciprocal interweaving 
proves to be as pervasive as the cephnlo-caiidal piinciplc of develop¬ 
mental direction (8). 

2 BHaieralUy vs, U7iilai€t{tllty 

The human infant in the first year of life is something of a 
taxonomic hybrid, He classes both as and Quadmpedft. The 

organization of his pione behavior patterns entails shifting trends 
toward bilaterahty, unilaterality, ipsilaterality, and ciosscd laterality 
among his two pair's of exticmitjcs. These developmental slilfts arc 
not as frequent as those of flexor-ex tensor dominance, and they 
seem to occur somewhat independently of the latter. The total 
pattern of behavior characteristic of any stage of matuiity is a kind 
of algebraic complex of the prevailing lateiality ticnd and of the 
flexor-extensor dominance. 
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These laterality tiends may now be summaiizcd with respect 
to (rt) postural attitudes of arms and legs, {b) postuial movements, 

(t PosiiP^l aitiindes of atws and The arms assume a sym¬ 

metric or bilateral position thiough Stage 7 (about 24 weeks). In 
Stages 8, 9, and 10 (28 to 29 weeks) arm postures aic mostly 
unilateral. Arms again assume bilateral attitudes thioughout 
Stages 11 to 17 (32-39 weeks); they are again mostly unilateral 
from Stages 18 to 23, that is from 40 weeks onwaid. 

heg attitudes are predominantly unilateial through the first four 
stages^ thougli bilateral attitudes frequently occui, bilateial fiom 
Stages 5 through 7; unilateral from Stage 8 thiough 11, bilateral 
fioin 13 through 17, and unilateral for the most part after that 
b PosUnal 7novemenis, CoghiU, on the basis of observations of 
amblystoma, has pointed out that limbs act together under dominance 
of the tnmk before they are leady to act individually of their own 
accord He lefers particulaily to the eaily stages of locomotion (5), 
In the human, this piinciple is by no means confined to the moie 
primitive stages It comes repeatedly into operation at advancing 
stages of maturity, as though a spiral kind of process were at work 
to bring unilatcjal and bilateral movements into icciprocal inter- 
action without sacrifice of consolidation. 

Significantly enough theie are at least eight instances in the onto¬ 
genetic sequence wheie the bilateral behavior pattern of one stage 
IS immediately or soon followed by a similar but unilateral behavior 
pattern Three of these eight instances of bilateial-unilateral transi¬ 
tion arise in flexor stages; five in extensor stages as follows* 

Fle\ot Stages 

(fl) Bilateral Stage 1 Passive kneel Both knees are flexed forward 
passively under the tiunk, 

Vitilateial Stage 2B Active kneel Knees flex forward one at a time, 
somewhat under the trunk. 

(h) Bilateral* Stage 6 Simultaneous lov) creep Knees flex forward 
simnlta neon sly under trunk; shoulders are low, 

Vnilateial* Stage 11, Infeiioi lov} creep Knees flex forward alter¬ 
nately but trunk tips to weight on one hip. 

Unilateral Stage 12 Loag creep Same, but trunk remain? straight 
as knees go forwaid alternately, well under trunk. 

(^) Bilateral Stage 14 Iligh creep Both leg«j flex forward under trunk. 

Uiniafetal Stage 18 Creeping Both legs aic flexed, but move for¬ 
ward one at n time, 

Extcnsoi Stages 

(//) Bilateral Stage 3A Active leg e^tenslOlI Both legs extend, actively 
and symmetrically 
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Vtnhtetal Stage iA AUnnatc c\tcaiO} kuh. Lcrh cxlend and kick, 
alieinatcly . , , „ 

Bifafejal Slfitje S Svjfmtnutff tegs cvteiul upwaul, syin in cine ally, 
(i 7 ) Bliaiefat Sraffe 7 Fiotjging. Holli legs extend svinnioti ically in 
abduction 

U7vlnie}aL Singes 83 9 . /hlwnccd umlntctaf knee tlnust One knee 
flexes f01 ward abductivclv 

(/) Biiaietal' Stage 13A CtawUttg PnlH wciglii foi waid over both foie- 
arms at once 

XJmhUral Stage ISB CraiuVtftg. VmWs weight forward over one foie- 
arm at a time 

(g) BtlaietaL Sl^ge 21A Quaihttpedai position, Both arms and both legs 
extend 

V 7 :}laieiai Stage 21B Quadrupedai progirssron lioth arms and both 
legs extend but move forward one nt a tniic 
(A) Bfiateral Stage 22 Standing. Boih arms and both legs extend 

Vnilaieiai' Stage 23 Wathng. Aims and legs extend forward one 
nt a time. 

Four examples of the foiCKOing; Bihitcial-Uiiilatcial shifts are 
illustiatcd by photodiagrams in Figure 2, 

3 Muiot TI ends 

Otlici 1 1 ends mentioned in Tabic 1 require only brief mention, 
for they charactcnzc only a few of the stnges and do not, like 
flexion and extension, or bilatciality and iinilateralitv, involve the 
whole gamut of stages 

a. Ips\loiBT(dii‘^ vs, contraltiieralily Since mm behavior is mainly 
bilateral during the first seven stages and since leg bchavioi is 
relatively independent, wc do not find arm and leg moving syn¬ 
chronously either on the same 01 opposite sides of the body. At 
Stages 8 and 9 aim and leg on opposite sides of the body frequently 
flex together. In Stages 10 and IS behavior is laigcly ipsdatcral, 
and in Stages 18 and following, again contralateral. 

b. Abduction and odduciion. These two movements may be re¬ 
garded as special foims of flexion and extension Adduction is the 
more conspicuous trend noted thioughout tlic whole ontogenetic 
sequence Legs aie adducted in Stages 1, 6, 11//^ 12, 14, 16, 18, 
19, 20. A brief peiioci of abduction occurs cluniig Stages 4/?, 7, 8, 
9, and 10, This abductor trend closely coincides with the extensor 
eia mentioned above in which extensor attitudes of leg .ind tiunk 
prevail. 

B. The Total Dfvelopmental Sweep 

The nature of the developmental flow of prone behavior can be 
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PHOTQDIAGRAMS SHOWING BILATERAL MOVEMENTS 
REPLACED BY SIMILAR UNILATERAL MOVEMENTS 


BILATERAL 

STAGE 

6 



UNILATERAL 

STAGE 

12 




FIGURE 2 

PlIOTODlAQRMHa TO SHOW BlLATnRAL'UNII ATERAL SHUTS OP BEHAVIOR 
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best appreciated when contemplated in its totality. The iiiiant has 
four cxticmities. Viewed in ample perspective, tlie action patterns 
of these extremities do not assume a straight line scrintion. The 
course of development turns on itself in a manner to suggest a spiral 
kind of nenro-motor organization When tlic movements of arms 
and legs are charted on a maturity grid, the significance of this 
''spiral*' recurrence becomes apparent (Figure 3). 

The infant’s prone bchavioi progi esses from an iminatiuc to a 
moie mature state, but three or four times It partially ieverts to a 
less matuie state In the first 10 stages the infant advances from a 
primitive bilateral flexion of arms and legs to unilateral flexion of 
arms and legs, unilatcrality signifying gtcatci matinity, The trunk 
remains throughout in primordial contact with the ground surface. 
But in the last of these 10 stages (pivoting) the infant is able to use 
his extremities fm circular locomotion and extrication. This tcim- 
mates the first of four devclopinentnl cycles. 

The second cycle entails the elevation of the trunk above its 
prostrate position. In accomplishing this new adjustment, the arms 
revert temporalily to thcii primitive posture of lulnteral flexion, 
but the developmental patterning proceeds unabated even though in 
the crawling stage (Stage 13) the trunk iclapscs to n giovclliiig 
level By Stage 18 arms arc extended bilaterally, legs arc flexed 
bilaterally, and each paii of limbs moves alternately. This is 
classic ciccpiug which all but tciniinatcs the ontogenetic sequence. 
Stages 19 and 20 arc transitional to upright posture. 

To acliicvc the exalted status of bipedal locomotion the develop¬ 
mental spiral takes two more short turns at ascending levels, con^ 
stituting the third and fourth cycles. In both of tliesc shoit cvclcs 
there is a paitial revcision to immobile bilateral extension; namely 
in the plantigrade stance and in standing. Each cycle, however, 
culminates in locomotion, the third cycle in plantigrade progression, 
the fourth in walking 

It takes the average human infant about 60 weeks to attain inde¬ 
pendent walking For a half-year he Is virtually immobile in the 
prone position. Before he acquires the upright posture he cxliibits 
a number of primitive and abortive modes of locomotion: rolling, 
pivoting, forward crawl, backward crawl, icgicssion, locking, creep¬ 
crawling, creeping, and cruising. The very diversity of these activi¬ 
ties testifies to the complexity of the process of developmental pat 
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Chart to Show Growth Cycles in the PATTERNibic of Prone Behavior 
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ternmg. Some of the piittcrns have a iccapitulatory suggestion, hut 
they may he mainly rcgarcicc! as funttional expressions of ti.insicnt hut 
necessary stages /n the oi^nni'/Rtlon of tJie ncuio-motor S}'stcm. 

The general direction ot this ontogenetic organization is unmis¬ 
takably cephalo-cauclal The infant c.ui lift Ins head in the firbt 
week of life; not until the end of the /iist vcai docs he stand on his 
feet* The expansion of ncuro-niotor com (iin.itioii also proceeds in 
geneial fiom proximal to distal segments. Upper arm and uppci 
leg come into postural integration bcfoic foicariii, foreleg, hands 
and feet. The foot is both a caudal and distal tcjininus, the final 
fulcrum for locomotion, 

Bilatcinl, unilateral, ipsilatcral, contralatcial members must he 
brought into parallel and diagonril coordination. It takes an enormous 
amount of dovetailing to structuralize these complicated relation¬ 
ships. Reciprocal ncuro-motoi intciweaving is a mode of growtli* 
a mode of ontogenetic organr/ation, >vhicb determines the harnionr^a- 
tion, the coordinate balance, and the functional asymmetries of 
muscle groups. The iiitegrational opcnition of this principle of 
development is strongly evidenced in the patterning of pi one 
progression (8). 
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APPROACH AND WITHDRAWAL BEHAVIOR IN DOGS^ 

Depaiiment of Psychtahy, Veivioni College of Medicine 


Frederick C Thorne, M D 


These experiments were suggested by casual obscivation of wide 
variations in friendliness exhibited by the individual members of a 
gioup of 300 dogs studied at the Cornell University Experimental 
Morphology Station ^ Some dogs were completely friendly and 
would invariably seek human companionship, while other animals 
were extiemely negative and withdiew on the approach of a person 
Many of the dogs were untame when first «?een since they had not 
been handled or befriended, so a seiics of simple experiments were 
devised for taming the animals while roughly measuring quantitative 
changes in the positivity of their behavior. 

An experimental gioup of 178 dogs, repiesentuig 14 pure-bred 
types and 19 liybiid mixtures dciived through known heredity from 
the thoioughbred types, were studied^ The dogs were lodged and 
fed in parallel concrete runways about 6 feet wide and 50 feet long. 
Some litteis of 4-5 dogs occupied the same runway, but usually 
only two or three dogs chosen for their compatibility were quartered 
together. All the tests to be reported were pcrfoimed with all the 
animals remaining in theii own iunways under conditions as normal 
as possible. 

Three simple tests were adopted in which {a) the experimenter 
offeied food through the wire fence without enteiing the run, {b) 
the experimenter entered the run and squatted in its entrance while 
offeiing food, and (c) the expeiimenter entered the lun, and while 
standing, simultaneously offeied food and attempted to pat the 
dog on the head. Quantitative scoies were obtained by measuring 
the distance in feet of the closest point of approach of each animal 
to the expeiimentci in each of the three tests. An animal was 
judged completely tiiendly when he unflinchingly submitted to patting 

* Accepted for publicaUon by C, J. Warden of the Editorial Board, and 
leccived in the Eclitonnl Ofhee on Maich 1, 1939 
^Acknowledgment must be given to Di Cliailes R Stockard for spon- 
soung and ciitici/ing the investigation, and to Dr O D. Anderson who 
offeied many suggestions duiing the actual experimental work, 
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in Test 3. The clogs wejc fed dailv at 4 i\m,, and the tests -wcie 
cairied out the next moiiiing so that the anini.ils weic luiiigiy and 
appreciative of tlic dog biscuit given icxvnui. 

Each of the three tests was given daily to all dogs (oi 30 days. 
Tabic 1 prescnti» data showing the prngicss in taming ovci this 

TABLE 1 

Showing for Each Fwe-Day Period During tup 30-J)ay L^pirimint the 
pPRCENTAGLS OT AnIMAU IN A GrOUP OP 178 Do(f5 APPROACHING 
TO Within Certain DisrANCisor thf Expfrimpntir in 
Thrcc TEsrs or FRifeNDiiNPss 

The 0 in tlie Distances a'lvay column intlicatcn that the tiogs tame in rontact 
with the experimenter ^‘Patted*’ means that the dogs allcnvetl themselves lo 
be touched, Taming is shown hy the higVier percentages of dogs coming 
close to the experimenter in llic latei periods 



Distances 


Fivc-clny pciiuds (averagea) 



nway 

1 

2 

3 

4 

S 

6 

Test 3 

0 

77% 

80% 

81% 

82 % 

84% 

85% 


1 to 10 feet 

13 

10 

11 

n 

9 

10 


JO to 20 feet 

(3 

4 

1 

2 

4 

2 


20 to 50 feet 

4 

C 

7 

3 

3 

3 

Test 2 

0 


71% 

75 % 

78% 

8 Q%> 

79% 


1 to 10 feet 

21 

16 

17 

11 

11 

10 


10 to 20 feet 

2 

5 

3 

6 

3 

5 


20 to ^0 feet 

8 

7 

6 

6 

5 

6 

Test 3 

Patted 

40% 

45% 

51% 

~54% 

55% 

56% 


0 

9 

19 

21 

19 

19 

21 


1 to 10 feet 

3S 

20 

18 

15 

17 

8 


10 to 20 feet 

5 

8 

4 

6 

4 

8 


20 to 50 feet 

8 

8 

6 

6 

6 

7 


period. It is seen that the three test situations represent graded 
problems of increasing difficulty since It required more coinage for 
the dog to approach when the ex pc lim enter was inside the run tlian 
when he was outside The percentage of dogs coming close cnougli 
to the expetimenter to cat from his hand during the first fivc-'day 
period was 77 per cent in Test 64 per cent in Test 2, and only 
49 per cent in Test 3. A month of thiicc daily visits to the dog^ 
resulted in an increase from 49 per cent lo 76 per cent in animal'^ 
friendly enough to cat from the hand in Test 3, liowevcr one in 
five of the 76 per cent still would not buhmic to palling. The 
greatest improvement in fiicndliiiess occuned dining the fust 10 
days of the expciiment, and after 20 days, piactic.illy evciy dog 
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had dcinonstiated the maximum friendliness of which he was capable 
in this situation 

The behaviQi of the less tame daps warrants desciiption for con¬ 
trast with the friendly animal who met the experimenter with 
wagging tail, indicative of confidence The unfriendly animal 
appioachcd with mincing steps, tail motionless and dragging, and 
with fiequcnt retreats to safei ground* Some shy dogs sat 20-50 
feet away from the entiance to the run and made no attempt to 
obtain the food, while otlieis actually retreated to a point faithcr 
away on seeing the experimenter. The behavioi of any dog was 
usually consistent, and did not appeal to be influenced by imitation 
of other dogs In the shy dogs theie seemed to be a balance between 
positive and negative facto is wlucli was easily upset by the slightest 
disturbance, resulting in momentary increases in negativity of the 
shy animals. 

Since Test 3 was hardest foi the shy dogs to face, the results 
fiom It have the most meaning and wairant further analysis. 
From Table 1, it is significant that improvement in friendliness 
occurred principally through taming of dogs originally approaching 
to within 10 feet at the beginning of the experiment The per¬ 
centage of clogs remaining more than 10 feet from the observer Is 
essentially the same at the end of the 30-day period as at the be¬ 
ginning This result is further demonstrated through individual 
rankings of the dogs according to the maximum degree of friendliness 
exhibited ^ 

—Dog completely friendly at all limes 
B —^Eats fiom hand but cannot be touched, 

C —^Approaches to within 20 feet of experimenter 
D —Dog remains 20 or more feet from expeiimentci 

As noted m Table 2, 69 per cent of the dogs attained then highest 
lanking duiing the fiist five-day period, and 90 per cent by the I5th 
da)", indicating that early i a tings are reliable indicatois of what 
the dog will eventually do 

The tabulation of the number of dogs failing to attain A lating 
reveals 46 pci cent of the dogs showing varying degiecs of nega¬ 
tivity winch tended to peisist At the stait of the expenment, 
theie wcie 17 veiy unfriendly animals and this group was aug¬ 
mented by the addition of 10 other animals who became more 
ncuiotic 01 unfiicndly dining the experiment, so that at the end 
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TAUri- 2 


Showing thh Numhbr or Dof,s Rpcfiving Tijfir Maximum Rankings im 
FR^PNt)UNEss IN Each PMiion Dorini, riip Fximrimfnj 

(70 AnimAis RECFivfiD AW / Rafihg During 'Die First 
Period* Wuiie Ihrh Did Nor Acjhivf Ii 
Until the Sivth Pfiuod) 

The starred numbers referred to onimals wiiirh betaine new unit m inoie 
unfriendly duiing the course of the exp^nmem 

Fnc-dnv periods 

Ranking 1 2 3 4 5 6 loials % 

^ 70 ~ II 4 1 3 96 54% 

B 13 12 6 3 4 2 40 22 

a 12 0 1 1 0 1 15 9 

O 17 2* 1* 3* I* 3« 27 IS 


Totals 122 19 18 8 5 6 178 

fo 69 II 10 1 3 3 100% 


there were 27 completely negative niunials. It should he emphasized 
tliat the experimenter made special attempts to coax these negative 
aniiuals to be fiicnclly through cxtia attention and food The dis- 
tiibution of dogs accoiding to the degrees of friendliness* togetlier 
with then constant maintenance of tlicse mnkings, suggests tlie exis¬ 
tence of some factor undeilying negativity which is i datively 
impelvious to conditioning, 

la an attempt to discovei whethci a more atti active lewaid than 
dog biscuit would cause some of tlic animals to become moic friendly, 
raw jiiicji meat was substituted in nnotliei cxpeimieni using the 
three tests, The friendly animals accepted the meat with alaciity. 
The shy animals became paracloxicallv more negative, the meat seem¬ 
ing to excite them with a icsultaiit heightening of the fear reaction 
In no instance did meat oyeicome the shyness of a negative animal. 
That both meat and dog biscuit wcic acceptable to the negative 
animals is revealed in the fact that the food was immediately 
snapped up when the expeiimentei moved away. 

A point of major interest icgarding conditioned fiicndliness is 
tlmt it appears to be specific to a given situation. It was objjcrvcd 
that with tamed but timid animals, slight changes in the test pio- 
ccdiirc (such as wearing diflfeient apparel) wcic sufiicienl to cause 
the dog to icvcit to his original negative bchavioi until olfactoiy 
or other cues established the expcrhiicntei’s idcntitv. An expeu- 
ment to test the transfei of tameness to individuals unknown to 
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the clogs was caiiieci out with four new obscrveis who repeated 
the piocedure oiigmallv completed by the author Unfoitunately, 
the lesults fiom this transfer experiment aie not strictly compaiable 
to the author's results from Table 1, since the author had become 
known to the animals through preliminary experiments befoie tlie 
data weie taken Summaris^ing the results from this cxpeiiment 
it may be stated that the 30-dav taming period produced no appre¬ 
ciable (iiffeience in the attitudes taken by the shvei animals to 
newcomeis* Foi all three tests, peicentages of positive responses 
in the transfei experiment Avere consistently lower than the author's 
results at the beginning of the taming expeiiment In othei words, 
the friendly iespouses built up towaid the author did not pioduce 
any appreciable dififeience in the attitudes of the dogs to unfamiliar 
people, 

The demonstration of a laige group of dogs who could not be 
conditioned to become fiiendly through the use of passive methods 
suggested the use of foice to oveicome negativity. For various 
reasons, only 54 of the 82 shy animals icmaining at the end of the 
taming experiment were available for further study Under condi¬ 
tions comparable to the taming experiment, the shy dogs were 
corneled and foicibly patted and handled whether they liked it oi not 

Three characteiistic responses to the foice technique developed in 
the dogs, which give consideiable insight into the role of fear in 
negative behavior One gioup of dogs submitted to, aud later 
sought the patting after they discovered that no harmful results 
followed No typical emotional distuibances were noted in this 
group The second gioiip showed an inhibitoiy reaction in which 
they retreated to a fai corner and then sat down shaking, refusing 
to eat although the saliva diipped fiom their jaws, vomiting occa~ 
sionally, and usually urinating oi defecating The emotion of fear 
appealed to paialvze them, and prevent any action The thud gioup 
of dogs displa5^ed an excitement characterized by restlessness, running 
about, and biting if touched 

The degrees of fear in the various dogs was roughly estimated 
accouling to the following criteria* 

I No fcatj no Incnpacilntion Dog eats. No vomiting, 
urination or defecation 

II Shffht fe/if, partial incapacitation Dog doesn’t ent, 

01 urinates while eating No vomiting or defecation 
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III, Evhcmc fear, incapacitatioii Hoj; dcft.ra((;H, unnntcs 
and vomits Doesn’t cat 

The rcspoii^ies of uiination, defecation, .iiiil aic loUf^lily 

indicative, m the ordei named, of the device of fear picseiu in a do^. 
In addition to the Icai icsponsc ihelf, the iCMtlion of the .iniinal to 
fear IS Important, An animal inliihited hy fcMi inesmth a very 
different picture fiom the excited animal. 'The efleet of d.nly foic- 
ing the dogs to buhmit to fiicndly oveituics has been pic‘^enLcd in 
Table 3. The effect of daily foicini^ the animals to suhniit to fuciully 

'PABLK 3 

Showing the Reactions Made nv 5 \ J>iiy Dof.s Ovta 30-1) vy PtRion of 
J lriNc Forcid to Submit to Hanoi ing 
The coinered nnimals showed inhibiiory reactions, while the cxcilcd animals 
ran back ami forth and couldn't be touLhecJ The anitnah m Oimips 2 mid 3 
are divided accorclinj? to the degrees of fear shown Group I contniiis the 
animals that became friendly with this technique. 

Group 1 Group 2 Group 3 

Patted aiiimnls Corncied aniinnls Dxcitcd aiutnals 
Degree of fenr I II III I II lit 




patting resulted m an incicase in friendly clogs from two to 20 
in one month. Of this gioup, two dogs showed no fear the fiist 
time they were caught, 16 wcie first inhibited and later friendly, 
while only two animals belonging oiigmaVly to Group 3 (excited 
animals) became friendly with this tccliniciuc. It appears that an 
animal s!\owing excitement is not accessible to stimuli pvoJuctive of 
positive conditioning 

The results indicate that when an animal is excited, any attempt 
to coiner linn exaggerates the excitement. Specifically, two of the 
dogs showing charactenstic excitement became conditioned so that 
the behavior appeared whenever the cxperimentci appealed in the 
distance These dogs uiinatcd, defecated, fiotlicd at the mouth, 
snapped, bit, and liurlccl themselves at the fence in a ficn/.}' of fear 
when they saw the experimenter coming. This bch.ivioi gicw 
progressively woise. In dogs which were oiiginally cornciablc and 
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inhibited, the patting occasional! 5 ^ appealed to become suddenly m- 
toleiable and a typical excitement developed* In these cases, a mild 
degree of fear produced the inhibitory behavior, while high degrees 
of feai changed inhibition into excitement Usually, however, the 
two types of behavioi weie distinct, and a dog that showed one 
would not show the othci 


Discussion 

Statistical tables do not yield an adequate picture of the vaiiations 
in friendliness in different dogs A study of individual graphs 
representing daily fluctuations in friendliness showed that positivity 
occuis as a giadient, and that there is a delicate balance between 
positive and negative reactions The more fearful the animal, the 
shyer he will be, and the more leadily is his confidence disturbed with 
lesulting inconsistencies in behavior Chance episodes tending to 
destroy the animals confidence appealed to be more potent in pro¬ 
ducing negativity than aie compaiable influences inducing positive 
attitudes. This fact is demonstiated by an episode occuriing with 
Dogs 59 and 61, At the start of the experiment, they nevei came 
closer than 2-3 feet away from the experimenter After three weeks, 
their confidence had been won to the point where they could be 
handled One day another animal in the lun developed an ulcer 
on his abdomen and had to be caught and treated This procedure 
created some disturbance which so severely disturbed Dogs 59 and 
61 that they never again voluntarily submitted to patting 

The analysis of the genetic lelationships between the shy dogs re¬ 
vealed a remaikablc fact They weie all related to other animals which 
had been known to be shy. Forty of the shyest animals were second, 
third, and fouith generation descendants of a single bitch who was 
known as a fear-bitei. The question arises as to whether the negative 
behavior lepresented an innate tendency, or was the result of previous 
conditionings Although quantitative data are not available, obseiva- 
tions on newboin litters suggest that the shyness and negative be- 
liavioi may be noted soon aftei buth, and is not modified by 
conditionings. We have seen shv animals raised from birth with 
fiicndly animals without any change in their negativity. The be¬ 
havior appeals in spite of conditionings which should result in 
positive fiiendly behavioi In seveial instances, deliberate attempts 
weie made to pioduce conditioned fears or neuioses by frightening 
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stimulntion, but it only succeeded in shy finimals. Animals that 
were originally friendly, remained so in spite of severe trauma. 

Summary and Conclusions 

Three simple tests weie devised for mensiirin|T the friendliness of 
untamed dogs to an unknown person. An cxpciiincntnl group of 
178 dogs was studied at the Coincll University Moiphologv Station. 
The dogs were rated according to the degree to which they became 
friendly during a 30-day pciiod in which each nmmal was offered 
food three times daily. Although most dogs rapidly became friendly, 
about 25 per cent of the aiiimak showed vaiying degiecs of un¬ 
friendliness which was not modified by the taming. These animals 
showed a persistent fear response which was not altcicd by offcimg 
more attractive incentives to be friendly. 

Conditioning in friendliness was dcmonstintcd to be specific to 
the experimenter alone The animals were no more friendly to 
unknown persons at the end of the taming cvpcilmcnt than they 
were at the beginning. 

The unfriendly dogs wcic subjected to another cxpeiimeiit in 
which they were caught and forced to submit to handling. A few 
dogs became friendly with this technique, but most animals fell into 
two types. One group of dogs became excited, and became incieas- 
ingly refractory to any attempt to touch them, The other gioup 
appeared to be paralyzed by fear and submitted passively to the 
handling. Although two inhibited animals became excited when 
severely frightened, the two types of icaction were distinct. 

Indirect observations suggest that tile fear re.sponso underlying 
unfriendliness is hereditary, in the sense that the niiinial has an 
abnormally low threshold. Unfriendliness could not be pioduccd by 
conditioning in animals who were initially friendly. Because of 
the large number of genetic strains which were studied, an analysis 
of the relationships between breed and ncuiotic tendency could not 
be made, 

Brandon Slate School 
Btatulon, Vet moni 
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THE EFFECTS OF INCOMPLETE CURARE PARALYSIS 
UPON FORMATION AND ELICITATION OF 
CONDITIONED RESPONSES IN CATS^^ 

Depaitmeut of Psyc/toloz/yj Vmvcisify of Wiscojistn 


H. F, Harlow*^^ 


A, Purpose 

Tlie purpose of the following investigation was to deteimine 
the eftect of incomplete cuiare paialysis upon the formation and 
elicitation of conditioned reflexes in the cat Such a study is par- 
ticulailv pertinent since work bv West indicates that cm are causes 
perceptual disturbances in human beings, In one study on over 30 
patients West (5) used doses of cuiare which did not produce com- 
pleie paralysis^ and he noted that , '‘giddiness was marked , , and 
(sonic of) these patients would describe theii condition <is being 
'stupid* 01 ‘fuddled * ** 

In a latej study West (6) reports an extremely interesting case 
of partial paralysis induced by a 50 mgm dose of curarine (an 
alkaloid separated from elude curare). Paralysis was not complete 
as indicated by the following note, " . the arms were weakened 
but not paralyzed, the legs weak and relaxed but not cntiiely flaccid ** 
At the same time marked sensory disturbances occurred, according 
to the siibject*s report of her expeiiences when in the drugged state, 

1 duln^t know when 1 was being touched I didn't fee) the 
needle, I didn't know you were holding my wrist, it felt like 
a vice gripping it like ice When my sister put her hand on 
my forehead, I thought it was a lump of ice In one of my 
eyes, I saw a vision of my little girl very cleaily When you 
said "You*re all ughf’ it was my husband’s voice that I heaid 
speaking The skin of my face felt drawn all tight 

The above evidence indicates that curaic acts as a cerebral dc' 
pressant in man, even at dosage strength insufficient to cause complete 
paralysis 

^Received in the Editoiial Office on Maich 3, 1939 

**The aiithoi wishes to thank Dis Heniy Settlhge and Leonard Lovskm 
for assistance in planning and carrying out this investigation 
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jMlihod 

Eleven cats weic used as subjects iii the following irncstigatmii and 
a total of 16 tests were made. 

Preparatoiy to testing the subjects wcic loosely fastenctl in a 
supine position to an animal boaid and weic llion placed iriMilc a 
modified Drinker rcspiratoi^ which could be iKcd foi artificial 
respiiation when iicccssai)L 

The curare was injected slowly (1/5 cc pci min, of a 1/2 pci cent 
solution) into the fcmoial vein. Tlicic was no attempt to give 
arbitrarily picdetcrmincd quantities of the drug since equal doses 
gave inconstant results from dav to dav and fiom subject to subject. 
Obseivations of behavior changes and leftcx responses during giadual 
liitiavcnous ndministiation made it possible to {(nmuhiLc a uuigc 
scale of stages of paralysis, and slow induction of paralysis was 
continued in all tests in the cxpeiimcntal senes until the dcsiicd 
stage had been reached. The beli.ivioial and leflcx signs coiic- 
spondmg to the five stages \Yhieh were established aic sunuuiwized 
in Table 1, 

rA \ n ,\: i 


Stftgc of curanzntioii Ciitcila 

1 Reapirauon stiong, rcllcx m all lirnhs nor¬ 

mal, iniitnnl abk* to inajiuain posture 

2 Respir.umn adequate, reflex responses to 

wenlv shock m llinb^, difficulty in maiii- 
laiiiing posture 

3, Rcspiintion faulty (hut artificial reapiinlion 

iinncccssniy), liinb reflexes lo sircng shock, 
inability to inatnUin postuic, 

4, Arlinciiil icspiialinn cs*Jcniial, otherwise 

same ns tii Stage 3 above. 

5, ‘'Coinplele^* imiscular paralysis, mcUiding 

abolition of pupillary rtflexes lo light and 
shock. 


Those cats subjected to moie than one diug dosage wcie tested 
initially on the highest dosage icpoited and tested latci on dosages 
producing piogicssively less scvcic effect'^ 

Training for delayed conditioned i espouses can led out in 

all cases by combiiiiing n bell {CSj 4 see, duiatioa) with an electiic 
shock {USj I sec, duiation), 'J^hc CS vvas piovided by an oidmaiy 


^Constniction of the respiration was made possible by a gmiu fiom the 
NnUonal Resenich Council in 1932. 
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(lool bell placed about two feet fiom the subject’s head; the US 
was a faradic cm rent applied by means ot an clcctiode fastened to 
the shaved suifacc of the subject’s left fiont limb 

In each test, 10 tiaimng tiials weie given during the diugged 
state, with the CS (bell) being followed and rcinfoiced by the US 
(shock) Even when conditioned lesponses appealed to the CS 
in the 3-second inteival between initial piesentation oi CS and US, 
reinforcement by shock was always given These trials weie con¬ 
ducted at inteivals inegulaily spaced around a 2-minute aveiagc 
No <jd(lttioual Uanting was given in any of the tests after the 
animals weie judged to have recovered fiom the curaie paralysis 
(as indicated by noimal body postuie and noimal lespiiation) The 
CS (bell) was, however, piescnted five times without icinfoicement 
by the US (shock) at the completion of every test 
Foi subjects that had not lesponded positively to the CS in the 
diugged state but did lespond positively to the CS m the normal 
state (without additional training) this scivcd as a test of the 
capacity to elicit a response Intently formed duiing the training 
period of the diugged state 


C. Results 

The data obtained in the fiist 14 tests of this experiment are 
presented in Table 2 

The significant facts as found ui this table are* 

1 Escape responses were not conditioned even when skeletal 
muscle paralysis was far from complete Thus conditioned escape 
responses (as indicated by leg flexion or struggling) failed to appeal 
at Stage 3 and appeared in only one out of five cases in Stage 2 rn 
spite of the fact that unconditioned responses were obtained at both 
of these stages Indeed, in Stage 2, the cats were capable of initiat¬ 
ing considerable voluntary movements 

2. Conditioned pupillary reflexes proved moic resistant to the 
effect of curare paralysis than did conditioned escape responses, as 
indicated by the fact that pupillary responses were foivucd at both 
Stages 3 and 4 of ding depression, whereas conditioned flight re¬ 
sponses were never established at these stages. Furtheimore, at 
Stage 2, pupillary responses were elicited both during and after the 
drugged state more frequently than were flight responses, 

3, Both escape and pupillary conditioned responses were elicited 



TABLE 2 

INFLUENCES DF FiVE STAGES OF CUTIARE PaRALYSISIS ON THE FORMATION AND ELICITATION OF 

CoNomoNZD Responses jn ths Cat 
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with j^ieatei fiequenc}^ aftet lecoveiy from incomplete cuiare paialy- 
sh than dining incomplete curate paialvsis Thus in all tests in 
\vh\cl\ conclUioned lespoiucs weie elicited duimg paitial pnialysis, 
the same conditioned lesponscs weic elicited duiing lecovcij^ Six 
cases* howcvci, ate lecoidcd in which conditioned responses were 
elicited aftei rccoveiy fiom cuiaie paialysis m spite of the fact 
that they had not appeared in the tiaining period given dining the 
diugged state (two cases concern conditioned escape responses, four 
ca«cs concein conditioned pupillaiy iespouses) It should be pai- 
ticiilarly emphasized that the gieatci frequency of conditioned re¬ 
sponse elicitation in the normal state cannot be explained on the 
basis of additional tiaining since no iimuing zvas given in the nonnal 
slafe. The five test picsentations of tlie CS (bell) in the noimal 
state weie nevei teinfoiced by the unconditioned stimulus 

As a fuithei check on the action of cinaie as a cciebial depicssant, 
Tests 15 and 16 wcic earned out on Subjects 10 and 11, lespec- 
tivcly These subjects weighing slightly moie than two kilogiams 
each, weie injected with 0 7 cc, of the pci cent solution and 
leached Stage 2 of curarization. Conditioned escape lespoiises weie 
elicited in 7 out of 10 tiainmg trials in Subject 10 and in 8 out of 
10 tiaining tiials in Subject 11 In Subject 10, with an additional 
0 1 cc of the cuiaie solution all ovcit conditioned responses dis- 
appealed and in Subject 11, an additional 0 2 cc accomplished the 
same lesult In lhc'=e cats, the ehcifation of the learned iespouse zuas 
abolished by a ding dosage zohich did not abolish volnntaty oi 
1 eflex niovemenis and which had piodiired no senons alteiations m 
nonnal post mat tone 


D DrscussroN 

Compaiison of the data obtained fiom difteicnt expeiiments on 
cuiarized animals is made difficult by the fact that cveiy sample of 
curare produces difteicnt physiological effects The author has car¬ 
ried out four expeiiments using five difterent samples of curare. 
Each sample gave difteicnt lesults* the woist (not repoited) gave 
almost 100 pel cent fatalities* the best (lepoited by Harlow and 
Stagnei) pcimitted stiong conditioned and unconditioned pupillaiy 
responses even dining “complete” skeletal muscle paralysis A similar 
vanabiUty, both in natuie and lange, has been lepmted by West (5, 
6 ) using both samples of cuiaie and cuiaiine on lowei animals and 
on human beings. 
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In spite of the difBciiltics occasioned bv variability in the drug 
samples, the experiments on cm are indic.itc ceitain Kcneial conclu¬ 
sions discussed below. 

1 . Ciirwe Is ft cetebtfil (Irfiicssitiil. It is of the utmost im|)ortance 
in intcipicting the data obtained during curare poisoning to ascci- 
tain the loci of action of the diug. It has long hecii known that 
curare (or one or moie of iN constituent alkaloids) sciiously inter¬ 
feres with the passage of impulses fiom the somatic cftcrcnt nerves 
to the skeletal muscles. 

However, data picsented by Girden and Cullci (1) and by 
West (6) prove that some skeletal muscle responses aic possible 
even when curanzntion is carried to the stage of lespiratory failure. 
As expressed by Girden and Culler’ 

Curare exhibits n kind of "liobble-cffeci’*—the muscle enn 
react '‘thus far and no further,'^ whatever magnitude of stlinulus 
js. employed; but it'i response \o liinmal or near liminal stimuli 
IS. but little effected 

Theie is now ample evidence to prove tlut cuiuic dcpiesses the 
central nervous system, even at doses which do not cau^e complete 
skeletal muscle paralysis^ We liavc alieady mentioned the fact 
that West’s (6) data supported this position. Confirmatory evidence 
is presented in this paper which shows that Icarninp; is impossible in 
cats even at stages of ciiraie depicssion that have not sciiously 
effected motor control, Girden and Culler also express the idea 
that curaie depresses the central neivoiis system and state that 
“we seem lo have some depression between cortex and spinal root” 
and that “the animal under curare is functionally decorticate, , , 
The data recently presented by Hailow and Settlagc (2), which 
demonstrated that retention of conditioned responses might con¬ 
tinue for a short peiiod oi time aftci curarization of the foiepait of 
the body, may be explained by assuming that the time involved is 
that taken by the drug to bring about cerebial depression. 

2 Curare produces differeni uiflttertces upon ihe various coinpo^ 
uerits of d total coudhioned response patfem. So fai (3, 1) the 
efifect of curare has been studied on tlnee conditioned icsponscs; 
conditioned escape responses, conditioned pupillary iespouses, and 
conditioned responses of the isolated scmitcnchnosus muscle. Actu- 
ally, each of tlic-c three conditioned responses is <i component of a 
complicated conditioned lesponse, the conditioned cmcigcncy-flight 
response. 
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Data from the various curaie cxpeiiments show that the condi¬ 
tioning of each of these components of the emergency-flight response 
IS piobably susceptible to the depiessive action of cuiaie to a different 
degree Thus the experiments hy Hailow and Stagner (3) and 
by Harlow (this paper) show that conditioned piipillaiy (smooth 
muscle) icsponses may be established during a stage of ceiebral 
depression that makes impossible the foimation of conditioned 
escape responses involving gross icsponses of the skeletal muscuk- 
tiiie Finthermore, Giiden and Cullei have demonstrated the 
formation of conditioned responses in the isolated semitendmosus 
muscle dining “complete” cuiaie paralysis, a stage of paralysis at 
which conditioned escape responses (involving skeletal muscles) 
cannot be formed 

That othci drugs also have differential effects on the conditioning 
of vaiious components of the response to electric shock is indicated 
by the woik of Settlagc (4), who found that doses of sodium 
amytal more seiiouslv affected the conditioning of leg flexion than 
pupillary dilation. 

These data show that relatively complex conditioned responses 
winch act as functional units arc susceptible to fragmentation Thus, 
under drug states a total pattern of a conditioned response may dis¬ 
appear, although the CS will still elicit one oi moie of Us como^nent 
responses The components themselves are, of course, likely to 
be affected to a varying degree 

3 Cm me mav exeil dtffei ejitial effects on the ptoccsses involved 
in the foimaiton and eUdiation of conditioned i espouses. The data 
of the present paper show that conditioned escape and pupillary le- 
sponses may be latently formed under stages of curarization that 
block response elicitation Thus, in six Cfises lepoited in Table 
1 no conditioned responses were elicited during the 10 training tiials 
carried out in the drugged state Conditioned reflexes must have 
been latently formed at that time since they weie elicited upon 
recoveiy without additional training, le, the CS was presented 
but never the 175 after recovery from curare. The same observa¬ 
tion had picvioubly been lepoitcd by Scttlagc (4) who studied the 
effect of sodium amytal on the conditioned leg withdrawal iespouse 
m the cat The above data aic all in keeping with Settlage’s con¬ 
clusion, “that pioccsses involved in the foimation and in the elicita¬ 
tion of conditioned responses aic diffciently effected by the use of 
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frivcn quantities of diuK** aiul siigj^cst tliat clicilatioii of tlic condi¬ 
tioned icsponses is moic susceptible to diuj^s tlmn is the foinintion of 
the learned reaction. 

Girdcii and Cullci (1) bnve dcmonstnitcd that iespouses in iso' 
latcd semitendinosib muscle conditioned when the do^ was in a 
particular physiological state (cltlici noini.il oi cuiarc depicssccl) 
could only be elicited when the subject was in the same state. Tliiis 
responses conditioned undci ciuaic coidd not be elicited in the normal 
state but Tenppeaied upon ciuarization. Likewise^ . a conditioned 
leactioii established in the noimal state vanished under ciuaic but 
reappears unimpaned aftci lecoveiy fvovu tUc diuK*** 

Though both Girdcn and Culler aiul the picscnt autlioi obtained 
evidence that cuiarc may c\cit diffcrentinl effects on the pioccsses 
involved in the foiination and in the elicitation of tuiulitioned ic- 
sponses, the phenomena icpoited aic m cctlaiii icspccts (llvoif;eiit 
In the expciimcnts of Glrden and Cullci) an alie.uly foimcd 
conditioned response disappeais with a change of subject fiom 
diuggcd to normal state, oi vice versa In the c>:pen'iucnts of the 
writer a conditioned response whose cxistciKe is not evident under the 
drugged state, appeared for the first time in the noinial slate, 

+, All dcmonstiaied lass of hamhiff capacity aicitnnu} dm tug 
cm an paialysis can be explatned as (he lesitU of rvntial dcpfcssioiu 
Harlow and Stagner (3) attempted to condition cats nnci dogs 
under ^'complctc"^ cm are paralysis (liglu or bcU .is 6\S\ shock as US). 
Conditioned pupillaiy icsponscs appealed dining the diuggccl state, 
but there was no evidence of the formation of conditioned skeletal 
muscle responses; [c> retention tats made after leeoveiy fiom the 
drug did not elicit conditioned skeletal muscle icsponscs On the 
basis of these observations Hailow and Stagnei concluded that 
^^conditioned reflexes .are only possible if a icsponsc is made* and 
do not result merely fiom stimuli presented Minultancously 
Experiments conducted by HarloW (this papci) on cmarc and 
by Settlagc (+) on soduim amytal sliow that ncmal mechanisms 
controlling pupillary conditioned icsponscs aic less susceptible to 
drug effects than those contioiling conditioned skeletal muscle ic- 
sponses of the total body. Thus Harlow and Stagneicnilicr 
assumption that the integrity of pupihai}^ conditioned lu^pl)nscs 
indicated that the cential ncivous system w.as not dcpicsscd is no 
longer tenable. Furthermore, It is possible that the diffcicncc In 
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the results obseived in the two motor systems lesultcd fiom the fact 
that the conditioned pupillary lesponses could be obseived duung 
the drugged state, whcieas the skeletal muscle icsponses could only 
be tested aftei lecoveiy Since Giiclen and Culler (1) found that 
conditioned icsponses of the isolated semitendinosis muscle could 
be foimcd dining the diugged state but could not be elicited after 
recoveiy, it is possible that skeletal muscle lesponsc^; weie condi¬ 
tioned in Hallow and Stagnei*s subjects but that this conditioning 
could not be demonstrated in the noimal state 

West (6), Giiden and CuUci (1), and the piesent writci have 
all presented evidence proving that ciuaie depresses the cential 
nervous system, and any loss of learning capacity so fai reported 
may be explained on this assumption 

All available evidence seems now to indicate that learning is 
possible undei piacticaliy complete skeletal muscle paialysis, Girden 
and Culler (1) obtained conditioned responses m isolated semi- 
tendinosis muscle aftei all noimal body posture had been completely 
abolished by cuiaie paialysis, and Hailow and Stagnei (3) obtained 
conditioned pupillaiy icsponses under similar cucumstanccs, Neither 
of these expeiimcnts bear on the idle of the body postuie upon the 
moic complex learning situations but cleaily indicate that the noimal 
muscle tonus is not essential to all learning, Thus the data fiom 
the curaie expciiments cannot be used to suppoit the motoi theory 
of learning, and cleaily lefute such a theory if it is to be applied 
to all leainiiig phenomena, 

E, Summary and Conclusions 

Sixteen experiments caiiicd out on 11 cats on the eftects of incom¬ 
plete curare paialysis on learning gave the following results 

1 Conditioning ot a complex skeletal muscle ie<?ponsc (flight 
response) becomes impossible in curarization even before bodily 
paralysis is complete Appaientlv the cential neivous system is 
seiiously depressed by cuiate in doses insufficient to cause total paralj*^- 
sis of the skeletal muscles 

2 Conditioned pupillaiy icsponses aie foimed duiing states of 
cuiare paialvbis m which conditioned flight responses cannot be 
established. Evidently the cential mechanisms contioiling the foima- 
tion of the conditioned pupillaiv responses arc less susceptible to 
central depression of cuiaic on gin than are those ot the flight 
response 
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3, III certain cases coiulitioned piipillarv and flight icsponses are 
latently formed during the drug period but cannot be elicited until 
after iccoveiy. 
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SOLUTION OF PATTERNED STRING PROBLEMS BY 

MONKEYS^ ^ 

Colitmbta University, Essex Junior CoUege, gnd the Research Council for 

Blind Childien 


C J Warden, A, M Koch, and H A Fjedd^ 


The aim of the present experiment was to determine the ability 
of monkeys to solve a giadcd senes of patterned string tests similar 
to tho'=‘e recently used on childicn The literature to date covering 
tests of this soit has been adequately levicwed by Kluvei (3), Rich'* 
ardson (5), and by Plailow and Settlage (2). These leviewcrs have 
included as well the peiformnnce of vaiious subprimate mammals 
On the wliole, it Ims been found that monkeys aie greatly supeiior 
to the lattci, as might be expected 

A. Method and Procedure 

The 10 monkeys used in this investigation may be classified as 
follows two spiders {Ateles two common cebus {Cebns 

cnpucina)i one wecpei capuchin {Cebus apella) and five ihesus 
{Macaca mnlatia), Ceitain characteiistics of the several animals are 
indicated in Table 1 The spidei monkeys and the weeper capuchin, 
Tzader, weie supplied by Dr, C R Caipentei and weie probably 
about five years old Tlie common cebus types and the rhesus 
monkeys were secuied from local dealers and weie two and one-half 
to thiee yeais old when puichased 

The animals were housed in the primate vivaiium of the Columbia 
Univeisity animal laboratoiy for seveial months before the tests were 
begun During this time they were exercised daily by the keeper 
and tamed by the two experimentcis They weie fed the standard 
diet used in this laboratory (1, 4), which is well balanced for vita¬ 
mins, and were exposed to a Geneial Electric sunlamp £oi 15 minutes 

^Received in the Editorial Office on March 5, 1939 

^This lepoit coveis one topic in n project on Intelligence in Monkeys 
(under the duection of Professor C J Warden), supported by the Council 
foi Rcsenich in the Social Sciences of Coluinhia University. 

The general method employed was devised by ihe aiitliors in collabora¬ 
tion The junior authors earned out the testa and tabulated the data, and 
the senioj author wiotc the final repoit 
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TABLK 1 

Cl ASbinCATEON 01 MoNKI YS 


Monkey 

Sev 

Bclinvioiul (htuatlciisiics 

Spider 1 

l‘\ 

Vciy Uim but smiicvvliat lunid, \suLk(id well 
aftei preliiiiinary ndjusiinetit 

Spidei 2 

A/, 

Tame but sdinewlKU nggiesnive, used tail 
insiend of hand nl the beginning 

Cebus 1 

iV 

Tame but sonic wh,u rant Ion 4 at fiisi:, soon 
became good subject. 

Cebiis 2 

M 

Tame and well ndj listed to the si tun lion 

Trader 

A/, 

Exticmelv vigoioiis and perisistcnt in svorking 
at llic pioblcms, well adjusted, 

Rhesus 1 

/' 

Soiiicwhut cautious and easily disuniraged 
uhen no progirss was being made 

Rhesus 2 

Af 

Vciv timid and wailed well <udy \vlu?n prob¬ 
lems were casv 

Rhesus 3 

F 

Tame and sometihnt jggiessivc 

Rhesus 4 

F, 

Somewhat caiilimis, good siibjcrt 

Verv tame and tiactable, excellent subject 

Rhesus 5 


daily, The two spidci monkej^s died lathei suddenly finm «i latent 


tiopical disease soon aftci the testinj^ period he^fin I'lic other 
animals wcie maintained in p;oO(l health tluou^hoiil the c\peiiment. 

B Apparatus 

The appniatus for testing the nnimnls con>islccl of a caj^c and a 
working platfoim The cage was 30 inches m all thniciisions, with 
veitical bars acioss the front approximately an inch and a half apait^ 
and was painted white inside The platfoim uas also white and 
extended 30 in* forward fiom the bancd fiont The cage was 
lighted by tliiee Mfitda bulbs (40-watt) and the platform by a 
leflcctor caiiying a 200-watt bulb, No other lights wcie picsent 
in the dark room in which the tests wcie made. The exiieiimcntei 
stood bcliind a silk gauze sciecii placed paiallcl to the platform The 
various patterns of stiings wcie placed on the platfoim diicctlv in 
fiont of the animal A 16-inch Westinghousc fan was iiin at low 
speed to scive ns a soiiiid scicen duung the tests 

C, PUOCI-DURI 

Each animal was led by mciins of a slioiL leash fuuu the vivaiimn 
to the adjacent test room and placed in the lighted cage. The setting 
of stMJigs was niranged, the cage lights tuincd and the sliding 
panel covering the bailed front of the cage was laiscd. Aftei the 
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animal had reacted, othci settings weie made in a similai manner 
Time was taken with a stop-watch, and eriois weie iccoided and 
classified accoiding to the position of the strings in the pattern 
Tlie food cup containing the incentive was one and three-quarters 
inches in diameici and one-half meh tn depth The incentive used 
was one raisin oi one^quartci kernel of peanut, according to the 
piefcicncc of the animal As a iiilc about five tiials wcic given at 
a sc<^sion The tests were made during the foienoon befoie the 
heavy oi midday meal, and about two houis aftei a breakfast of 
mdk and eggs (7 am) The animals appealed to be well motivated 
throughout the tests They were adjusted to the cage, with the 
sliding panel laiscd, by getting the incentive in this situation for 
some days before the tests began 

D. Results 

The senes of tests weie given in the following older, (<?) pulling 
in a single string, {b) parallel stiings with right and left positions 
constant, and (0 the seiies of multiple stiings illustiated ui Figure 1, 
with light and left positions varied in an inegulai order, 

1 Single Slnug 

This task consisted mciely in drawing in the string with food 
cup attached and secuiing the incentive The pioximal end of the 
string was placed thiee inches fiom the barred fiont of the cage 
for all, except the spidei monkeys, the distance being five inches for 
these on account of then longei arm. The diiection of the stung 
on the platform varied fiom the median position to oblique positions 
left and light. These vaiiations weic intioduced in oidei to 
familial ize the animal with positions to be used in latei patteins 
This task offered veiy little difTiciilty to any of the animals The 
spider monkeys failed a few times (3-rninutc limit) because they 
persisted in tiying to seize the food cup with then long pieliensile 
tail. This habit was bioken up bv touching the tail with a small 
stick, which caused a withdiawal le act ion, whenever the tail was 
extended tliiough the bats The othei monkeys tiled to leacli the 
food cup dnectly with the arm, but aftei a few unsuccessful 
attempts this iespouse was abandoned Almost fiom the beginning, 
most of the animals giaspcd the stung as soon as the panel was 
raised. Twenty tiials wcie allowed, liowcvei, in oidei to make this 
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A. Pahallel 


y z 



x y E ^ X y z 

C, CoNveRoiNO 



D, Rourpabout ^ One Direct 



E. Roundabout f Ino Dirbc t 

FIGURE 1 

Muitiple Stong Patterns Showing Rioht and Leit Sets or tub Series ot 
PATT rRNs Employed 

lespODse diicct aud autotnatic. The average time per tiial for the 
last half of this scries was as follows: spiders 1.7 seconds, cebus OS 
seconds, ihcsus 3,95 seconds. It appeals, tlicicfoie, that llic iespouse 
of pullmg in an object of this sojt is a natural reaction of the monkey 
and requues little or no piactice to perfect. 
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2 Patallel Siiniffs Positions Constant 

This task consisted in selecting the piopcr one of thiee stungs 
arranged as in Pattern J (Figuie 1) The habit of selecting the 
stiing placed to the light was mastered befoic training was begun 
on selecting the string placed to the left of the pattern As will be 
noted (Figuie 1), the strings aie labeled x, yj z, fiom left to right 
in this pattern When the coiicct string is to the light of the pat¬ 
tern, X and y aie the possible eriors When the correct stung is 
to the left of the pattern, then y and « aie the possible errors The 
lesults coveiing the liist 10 tuals of both settings aie given in Table 
2 Tlie stiings weie placed thiec inches from the bars for the ihesus 
and cebus monkeys and five inches foi the spldei monkeys The 
strings were paiallcl and spaced two inches apart* They weic eight 
inches in length foi the cebus and rhesus monkeys and 10 inches for 
the spldei monkeys 

As will be seen, the task of learning to pull in the light stung of 
the pattcin was readily learned bv most animals. In fact the norm 
of two perfect out of thiee trials, oi better, was reached by all of the 
animals by the end of the 10th trial Two of the animals made 
only a single error each during the 10 trial series. The shift to 
the left string of the pattern caused the error score to rise for a 
few subjects, but in most cases the change involved little difficulty. 
The average time pei tiial was more unifoim in the second series, 
indicating that the response had become moic specific and automatic 
The few animals that had not masteied the patterns in 10 trials 
were given additional tiaining before being advanced to moie diffi¬ 
cult tasks, The data of Table 2 oltei no basis for concluding that 
one species is better than another on this type of task The differences 
in time and enor scores do not consistently favor one species as 
against anothei The high time scoies of three of the ihesus monkeys 
on the right pattern are due to failure (3-minute limit) on the 
first few tuals These animals did no worse than the aveiage on 
the left pattern. 


3, Multiple Stiing Patterns Giaded Sei ies 

Aftei the completion of the above tests, work was begun on the 
seiics of patterns indicated in Figiiie 1. While tins is not a pci- 
fectly gi a cl cd senes, it is faiily obvious tliat the steps become piogies- 
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sivoIf moie difficult The data seuiicd do not indicate the idative 
difficulty of the several steps, since possible tiansfci-intci fcicnee 
effects may have run thioiigh tlie sciics as a whole It will be con¬ 
venient to group the lesiilts as foUuAVS («) Piohlcni A {patalhl)^ 
B {abhque patallel), and C {cotivei\ (^) Pioblcnis D and E 
{roiudahont-dnect). These will he discussed in ordci. It should 
be noted that the scoics given in all the tables tliat follow aie based 
on the trials up to but not including the noim. 

rf, Pi ohlems A, Bj and G These were similar in ccitaui icspccts 
For ex:amplc, eacli pattern consisted of tiucc stiings 10 inches in 
length and spaced four inches apait at the proximal end, Pattcin C 
differed from the othei two in that the spacing at tlic point of 
conveigcnce was thiec-sixtecuths inches, and hence icquircd moie 
accuiate discrimination. The couect stiing in each of the three 
patterns was varied in the right and left position in an irregular 
ordei* The results for these thice pioblcitis aie given in Table 3 

In a scn^Cj Pioblem A was a repetition of the picceding task 
reported above The patterns were exactly the same. The Only 
difference in the two set-ups was, as picviously tested, the light 
and left positions of the correct stiing was not varied from tiial to 
trial. It seemed best, therefore, to icpcat the test, varying this 
factor in random order A reference to the first section of Table 3 
will show that this change in pinccdiiic did not distuib the response 
measurably, In fact, eight of the 10 animals met the norm of four 
perfect tiials out of five without any further piacticc whatsoever, 
and the other two animals made only a single ciror each on the 
first trial. 

The pattcin in Problem B was similai to that of A, except that 
the stiings lay at an oblique angle with lespcct to the subjects. 
Apparently this factor increased somewhat tlic difficulty of dis- 
cumination. Ncvcithclcss, four animals met the noim of foiu per¬ 
fect trials out of five without piactice. If an exception be made of 
Timhfj the mimbci of trials for the otbci animals langcd from 
one to 10. 

Pioblcm 0 was more difficult than the other two, since the dis¬ 
tance between the strings at the point of convergence was only tliioc- 
sixteenths of an inch. Nevertheless, tiucc animals met tlic noun 
of four perfect tiials out of five without piacticc. Rhesus No. 4 
failed to solve the pioblcm after 60 trials, but was immediately 
successful when the distance between the strings was inci cased to 
thrce-eighths inches. 
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A glance at Tabic 3 will indicate that individual animals showed 
little consistency thioiigh this seiics of pioblcms. Foi example, 
Tiddeij who made the wo^st iccoid on Problem B made a peifect 
score on Problem C, wheieas ihcsus No 4 made a peifect lecord 
on Problems A and B but failed Problem C, Moreover, the animals 
of one species wcie not consistently better than those of another 
when the seiics is taken as a whole 

b, Piablcvts D and E The patterns used m these two pioblems 
were sirailai In that the coiiect stiing was “roundabout" in each 
case Problem E was more difficult, howcvei, since the pattern 
involved two duect stiings instead of one, as shown in Figure 1 
In Pioblem the diiect stiin^ was 10 inches long The stung 
to which the food cup was attached was enough longer than this 
to allow a space of 6 5 inches between the two strings plus the 
gap between the food cup and the diiect stung This gap varied 
fiom thiec-sixtcenths inches as in Figuie 1 to tiuee inches in width 
dining vaiioiis stages of the test The animals weie first tested with 
the gap set at tluce-sixteenths inches except foi ihesus No 4 (see 
footnote, Tabic 4) If an animal failed to leach a iioim of foui 

pcifccL out of five tuals within a 30-tiial seiies, the gap wai^ 
widened to tliice-eighths inches If the norm was not i cached at 
this easier level, aftei a sciics of 10 trials, the gap was incieased to 
thiee-fouiths inches The gap was doubled thereafter at favluic 
on each 10-tiial sciics up to thiee inches if necessary In most cases, 
when the animal met the noim at a wide gap, it was le-tesled on 
gaps of lesser width in the seiies until it failed at some point. In 
this way the gap limit of each animal was deteimined, as indicated 
m Tabic 4, This limit may be regarded as an index of perceptual 
abilit}', iindei the special conditions heie employed 
The spidei monkeys responded correctly within a few trials when 
the gap was only thiee-sixteenths inches wide Two of the three 
cebus monkeys reached this level aftei considerable training, whereas 
the other failed when the gap was thiec-eiglrths inches wide The 
rhesus monkeys made a poor recoid on this problem even after they 
liad been given extensive traniiiig, as indicated in Table 4. None 
of tins group was able to leach the gap limit of three-sixteenths 
inches, and only two of the five animals reached the three-eighths 
inch limit. The gap limit foi the other thiee rhesus monkeys ex¬ 
tended beyond that width up to three inches. This evidence would 
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seem to suggest that the perceptual acuity of the iliesus monkey lb 
lower than tliat of the othci t\vo types. Tlte iliftciciicc may have 
been due in pait to factors of attitude ami attention. In pHiblems 
of this sort rhesus monkeys arc moie easily distiactcd than the other 
two types Their movements are also less delibeiate am! more fitful 

The pattern in Problem E was similai to that in Pioblcm 
except for the presence of a middle diicct stung (Flgiiic 1). The 
latter was always placed approximately thiec anti onc-quaitei inchc'- 
from the paiallel segment of the longci string. The gap between 
the food cup and the outer diiect stung varied fiom three-sixteenths 
inches, as drawn in Figure 1, to three inches The piocediirc for 
dctcrmiiiiog the gap limit heic was in general the same as that used 
in Problem D, flowcver, the gap limit determined foi each nnimai 
on Problem D was taken as the first step in the picsent series 

The results of tliis problem are given in Table 5 As already 
noted, the spider monkeys had both died befoic this test was begun 
This pioblem proved to be markedly moie difficult than tlic pieyjous 
one, since all animals icquired considerable training. Moicovci, the 
gap limit finally reached was widei in the case of moat animals, 
The difteicnce between the cebns and rhesus monkeys seems to be 
less clearly marked than on Problem /). In fact, the gap limit for 
two of the rhesus monkeys was lower than it had been on the pioyious 
problem This was probably due to further pciccptual training 
involved in the present test, flowevcr, the cebus monkeys made a 
much better record, in teims of gap limit, than the other three rhesus. 
The limits of the fatter weic cither the same oi higher than those 
obtained in Problem D, 

E Summary and Conclusions 

The present report covers a series of tests demonstiating the 
ability of spider, cebus, and rhesus monkeys to solve patterned string 
problems. The lesults suggest that rhesus monkeys are inferioi 
to the other two types in this kind of test. Fmtlicr woik will be 
necessary, however, bcfoie a definite conclusion can be drawn 
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INSTRUMENTATION IN CEBUS AND RHESUS 
MONKEYS^ ^ 

CoUtmhia Vmvet sily, Essex Junior College, and the Reseat ch Council for 

Blind Children 


C J Warden, A. M Koch, and H A, Fjrld^ 


Little systematic work has been icpoited, up to the present, on 
instrumentation in primates By far the greater part of such work 
has been limited to the gieat apes A icview of the studies on the 
lattei group will be found in the volume bv Yerkes and Yeikes (7) 
A lecent systematic study by Jackson on the chimpanzee has not 
been published as vet The work on monkeys has been recently 
summaiizcd by Kluver (2), Fjeld (1), and Warden, Jenkins, and 
Warner (5) An examination of the literatuie will indicate clearly 
that the work on moirkevs has been more or less exploratory In a 
recent study by the present authors (6) a s 5 ^stematic study of the 
ability of several types of monkc 5 ^s to solve patterned string problems 
has been reported. This type of task, involving the selection and 
drawing in of n stiing attached to a food cup, proved relatively easy 
for spider, ccbiis, and rhesus monkeys The piescnt problem raav 
be icgaided as an extension of this stud 5 ^ to the use of lakcs or 
T-sticks As a matter of fact, the animals used m the latter 
experiment weic carried over fiom the earlier experiment on strings 

A, SUBJECIS 

The eight monkci'-s used in this investigation may be classified as 
follows two common cebus {Cubits capncttia), one weeper capuchin 
{Cebiis apella)t and five ihcsus {Macaca nitd^iia) The weeper 
capuchin (Tiadei) was supplied by Dr C R Carpenter The 
other cebus and the rhesus monke3^s were secured from local dealers 
and were three to thice and onc-half old when tested 


’^R€ceivc<l m the Editorinl Olhcc on Mnicli 5, 1939 

This lepoit covcis one topic in n project on Intelligence in Monkeys 
(undci the diiection of Piofcssor C J Waidcn), suppoited by the 
Council foi Research in the Social Sciences of Columbia University 
The Rcneial method einployed was devised by the authors m collabora¬ 
tion The jiiiiioi authors earned out the tests and tabulated the data, and 
the aeniot author wiote the final lepoit 
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The animals were housed in the pnmate viv.irnim of the Columbia 
Univetsity animal laboratoi5' for several months befoie the tests were 
beeim During tins time, they were e\cicised daily by the kecpei 
and tamed by the two experiinentcis Moieovei, all of the animals 
had been used for appiorcimatcly thiee months in connection with 
the stiing pioblems noted above They were fed the stand.iid diet 
used in this laboratory (1), which is well balanced for vitamins, 
and were exposed to a Gcneial Elcctiic sunlamp for 15 minutes 
daily. The animals weic maintained in good health throughout the 
expeiimental peiiod, which began about April 15, 1936, and ended 
about June 15, 1937 The sex, weight, and ceitain bchavioi char- 
acteiistics of the monkeys aie listed in Table 1, 


TABLE 1 

Characteristics or Mowki\s 


Monkey 

Sex 

Weight 

(oz.) 

IJehaviornl charncteiistics 

Cebiis 1 

M, 

44 

Somewhat cauiious but woiked well; 

Cebiis 2 

M 

50 

some chattering and scolding when 
pioblems were dilliciiU, but persistent 
Vigorous in movements, well adjusted, 

Trader 

Rhesus 1 

M 

F 

112 

and very persistent Chattel mg and 
scoldmg when problems were difliciilt 
Veiv tractable, extremely vigorous and 
persistent iti attnclcing the problem 
Good suhlect but somewhat cautious and 

Rh-esus 3 

F, 

98 

easily discouraged 

Somewhat aggressive, vigorous move¬ 
ments, worked peisistenily but often 
very carelessly, 

Good subject, fairly persistent 

Rhesus 4 

F, 

JOO 


B. Apparatus 

The apparnUis for testing the animals consisted of a cage and 
working platform* The c«ige was 30 inches in all dimensions^ vv^ith 
vertical bars across the front approximately an inch and a half 
apait, and was painted white Inside. The platfojm was also white 
and extended 30 inches foiward from the baned front The sciies 
of rakes wcie ariangcd for the aninaal by means of the serial ledge 
device, as illustrated in Figure 1. As will be seen, each naiiow 
ledge (2,5 inches wide) was notched at both ends so as to provide 
an inset for the cross-bar of the rake A given senes of lakcs could 
thus be presented to the animal in peifect alignment at slightly using 
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FIGURE I 
Tjie Apparatus 

5, shuttci used to control exposure of rakes, D, door in back of reaction 
cage for admitting animal 

levels Doubtless, this ariangement decieased the inechanical diffi¬ 
culty of drawing in the rakes when the piopei oidei and pattern 
of movement was used. The lattci factors weie also emphasized 
by the use of the rakes (T-sticks) instead of plain sticks The 
cage was lighted by thice Mazda bulbs (40-watt) and the plat- 
fiom by a leflectoi cat tying a 200-watt bulb No othei lights were 
present in the claik lOom in which the tests wcic made The expen¬ 
men tei stood behind a silk gauze scieen placed parallel to the plat¬ 
form, A 16-inch Wcstinghousc fan was lun at low speed to serve 
as a sound scieen duiing the tests 
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TABLE 2 

Showing Length in Inciifs or tuc Sevcra.i Rakes Usid in ihp Series or 
Steps dv the Various Typis oi Monkeys 



Cebits Monkeys 1^ 2 

Step I 

12 

11. 

7.5—12 

III. 

7.S—10—1+ 

IV 

7 5_)o—13—16 (Cc()Hb No. 2, 14—18) 

v. 

7 5—10—H—IS—22 

VII 

7 S—10—13—16—19—22—25 

VIII 

7 5—10—13—16—19—22—25—28 


Rhesifs Monkeys 1-5, Tpoilct 

Step T 

14 

IE 

12—18 (Tr.iclci, 16) 

III 

8-14—20 

IV 

8—14—.20—26 

V, 

9—13—17—21-25 

vir. 

9—12—15—18—21—24—27 

vrir 

9^12—15—18—21—21—27—33 (Tiadci, 32) 

Note Step VI 

was omitted fioni ilic senes fot nil nnimnls in ouLcr to 

extend the senes 

as far as possible within ihc allotted time 


The seues of i alecs used in the tests aie listed in Table 2. In 
Step 1 (Siiif^le-rnkc test) a fanly lon|^ lakc was used, the c^act 
lenjTth depending on the size and aim length of tlie species In 
latei steps, the earliei rakes m the seues w^cre shoitencd as mucli as 
possible so that the final Instiiimcnt would not he too long and 
unwieldy The cioss^bais vaiied fiom two to thice inches in length, 
depending on the length and diameter of the handle The handles 
were made of lound ash doweling and varied fiom five-sixteentlis to 
eiglit-sixtecnths inches in diameter, As a lule, the diameter of the 
longer sticks was giadually reduced so as to keep the weight oi the 
rake as low ns possible, 

C PRQCFDURE 

As a lule, the tests were given in two periods, of 10 Uials each, 
in the nioining <md afternoon The fiist period occiiucd scveial 
houis aftci a liquid bicafcfast (milk and eggs), and the last pcuod 
before tbc animals iveic given tlic heaiT nieal of the day. The 
aaiiuaU were, theicfoic, aLwavs icasonahly hvingry when tested The 
incentive was usuallv one-foiiith peanut kernel and one small laisiii, 
which were [ilaced in tlie food cup together, fii sonic of the muie 
difficult senes motivation was incicased by giving the animal one- 
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sixteenth to one-fouith of a banana on certain trials So far as 
could be observed, a high dcgicc of motivation was maintained 
tlijoiigliout the expenment. T'lie common celnis monkeys wcie 
earned from the living cage and placed in the apparatus, while 
Tiadet and the rhesus monkeys weie biought in by means of a 
tiansfei cage (4) 

The tests wcie earned out undei daik-room conditions, except 
for the lighting of the cage and phatfoim, as indicated above A 
one-way light scicen, made of silk gauze, stood between the experi- 
mentei and the appaiatus. In setting the apparatus foi a given 
trial, the lights weie turned on, the food cup baited, the seiies of 
rakes arranged, and the shuttci closed, Aftei the animal had been 
placed 111 the test cage, the shutter was laised and the stop-watch 
staited The shuttei was closed at the completion of the trial 
and the time lecords recorded The gencial pioceduie here desciibed 
was followed in connection with both pioblcms of the experiment 
(ff) Single-iake problem, and {h) Multipk-iake pioblem. Minor 
differences in technique and scoring will be indicated in the sepaiate 
treatment of tlicse problems 

1 Sbiffle-Rake Pfobletn 

The first task was to tiain the animals to use a single lake as 
an mstiumcnt, legaidless of its position on the platfoim. The 
series of steps involved is louglily indicated by the set of rake positions 
shown in Figuie 2. As will be seen, the task at Position /I was 
meiely to diaw in the lake, since the bai alieady lay behind the food 
cup The B and C positions lequired some actual manipulation. 
At Position B, for example, the lake had to be moved to one side 
before it was pulled in Position C lequiied a movement of the 
rake back and to the side before it was diawn in Ac the beginning, 
the training was Jnnited to these thiee positions given in d some¬ 
what landom order and this stage is lefeued to as preliminary set¬ 
tings (Table 3, Column 2). From this point onward, the data are 
included as legular tiaining tiials in Column 3, legaidless of rake 
position. 

The task at Position A would seem to be vciy similar to that of 
pulling in a string, which had been pci formed in an earlier experi¬ 
ment (6) by tliese animals. Almost from the beginning, all of the 
animals were able to do this Howevei, four of the five rhesus 
monkeys had difficulty when the lake was placed at the B and C 
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PosmoNPi 
FIGURH 2 

Sfrics of Rake Positions 

positions. Two of them failed to master these positions and had 
to be dropped from the expciimcnt (sec legend, Tabic 3). This 
preliminary stage included n consideiablc amount of coaching as an 
aid to solution. This usually involved putting the take in position 
with the shutter open, a paitial diawing in of tlic rake by tlic 
experimentei, and the like. One ihcsus (No 3) and the three 
cebus monkeys icquiied no prcliminaiy tiainingj they wcie able from 
the beginning to manipulate the rake in the manner requned 
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The results of the problem, from this ^iicliminarv stage onward, 
are analyzed in Table 3- The number of trials icqiurccl for each 
animal to learn to use the rake at Position E (I’lgiue 2) arc shown 
in Coliimii 3, and the average time pei trial in Column 4. It was 
found advisable, in oidcr not to discoiiiagc the anim«ils too muciL 
to allow seveia! settings pei tiial, if ncccssaiy Thus an animal 
might fail on one oi more settings hut still, if finally successful, be 
rewarded on a given trinl, In some cases also, the later settings of 
a tiial were made with the shuttci open, so the animal could 
observe Sometimes failure on a setting meant mcicly that the 
animal persisted in pushing or tin owing the rake out of icach The 
numbci of settings per tiial ranged from one to eight, the average 
being somewhat Ic&s than two, as indicated in Column 5 of Table 3. 
As might be expected, tlic need for additional settings decieased as 
the general piobleni was masteicd, The position of the lake (Fig¬ 
ure 2) for each setting is given in Coliuiin 6 of the table* 

All trials were rated ns either successes oi failures and the rccoid 
for these IS given jn Columns 7 and 8 of Table 3 A successful 
trial was one on which food was seemed on the final setting even 
thougli eirois had been made Failme was iccordcd when the 
animal was unable to diaw in the food cup after a numhei of settings 
or when the shuttei was dosed to bicalc the animal of the habit 
of thiowmg or pushing the stick out of reach. The total number 
of perfect tjials made hy cadi aminal is given in Column 9, and the 
number made during the last 20 tiials of the training in column 10. 
A pei feet trial was one on which the animal worked continuously 
at the task and was able to diaw in the food-cup without making 
erioTs on a single setting. Although numeioiis kinds of errois 
were checked, only the following thicc types appealed to be signifi¬ 
cant* (^) leaching with hand or foot without using the take, 
(h) using the wiong end of the rake aftei turning it about, and 
(c) pushing or throwing the rake out of icaclu As can be seen, the 
frequency of these seveial types of criois varied consideidbly fiom 
one animal to anothci. The first type of cnor was limited vciy 
Jargei}^ to the early ti/als, as might be expected As the animals 
attained reasonable facility, they wcie passed along from one lake 
position to another, until they had masteicd the final position 
{E, Figure 2). The animals wcie able, at this point, to use the 
rake as an instiumcnt, when it was placed in front of the bars 
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parallel to tlie sliuttci, with tliebai in cithei the left or light position 
The lesults of Table 3 are of inteiest chiefly as a summary of 
the amount of training lequiied by each animal in learning to use 
a single rake It is impossible to make diiect compansons from 
animal to animal because the frequency of the several lake positions 
varied greatl}^. On the whole, it appeals that cebus monkeys need 
much less tiaining than the ihesus monkeys in this early stage of 
instrumentation. As alieady noted, two of the tluee ihcsus monkeys 
that succeeded icquiicd a long peiiod of prehminaiy training, in¬ 
volving coaching, befoie they could be advanced to Position B This 
IS the first position that involves anything beyond a mere drawing in 
of the rake Moreover, the othci rhesus requnecl appioximately 
twice as many trials as any of the cebus monkeys in the masteiy of 
the latei and inoic dlfRciiit positions This finding tends to con¬ 
firm the tentative conclusion, drawn fiom oui pattcined strings 
experiment (6), that manual manipulation is somewhat better de¬ 
veloped in the cebus monkeys. In any case, on this initial test they 
made use of the rake as an instiument more naturally and speedily 
than the rhesus monkeys It is possible, of course, that interference 
effects fiom the carliei patterned strings situation, may liave influ¬ 
enced this initial test* This would hardly he an argument against 
our present conclusion, however, inasmuch as both types of monkeys 
had learned the stiing problem at the same time The present test 
was begun by each animal within a few days after the string problem 
had been completed. 


2 Multiple-Rake Ptoblern 

This pioblem may be regarded as a continuation of the one de¬ 
scribed above, since it involved meielv the use of additional lakes 
in progressively complex senes The procedure was in general 
the same The fiist stick in each senes was placed at Position E as 
indicated m Figure 2 The additional lakcs weic airanged in Older 
on the ledge device illustrated m Figure 1 Only a single setting 
per tnal was allowed in the pieseiit task regaulless of the length of 
the senes The critcnon for successful and perfect tiials was the 
same as bcfoic A tiial was iccoided as a failuic when the animal 
stopped work for one minute, oi when it was necessaiy to close 
the shutter in oicici to bicak the habit of pushing oi throwing the 
rake out of icach The latter type of bchavioi seldom occurred 
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and not nt all rn tile case of some animals No reward was secured 
on the failuic trials No hard and fast ciiteiion could he used in 
determining when to advance an animal fiom one step to anothci, 
In the last analysis, such shitting depended on the judgment of tlw 
expcrinicntci as to facility in handling the rakes, and coiibistency 
o£ successful trials with a fair peicentage of pet feet pci foiniances. 
The mastery of a given step also picsunicd persistence in attacking 
the pioblcm. 

The types of errois occurring in this complex pioblem natuially 
differed from those brought out by the use of a single stick. Al¬ 
though many enors wcic checked on the data sheets, only the follow¬ 
ing were of sufficient significance to wan ant inclusion iii tlie tables: 
(a) failure to use rake aftci being drawn in, (i) using one oi more 
lakes in the wrong ojdci; (c) turning rake about and using the 
wrong end; {d) pushing or thiowing one or more lakcs out of icach. 
It should be noted that the record of etioib m the tables tcfeis to 
the number of tiials on which the several types of bchavioi occurred, 
Repetitions of a given crroi on the same tiial could not be accurately 
recorded, because of the speedy movements of the animal Numerous 
types of activity, such as climbing about, pacing the cage, sitting, 
chewing the rake, number of rakes used, etc., wcic lecoidcd. Here 
again, only the trials on which such types of behavioi occuiicd once 
or more could be checked. Since the data as taken would vicld no 
quantitative measure of tile total amount of such activities they 
have not been reported The length of the lakes used in the several 
serial steps aie given in Table 2 

As originally planned, this experiment was designed to detcimmc 
the limits of capacity in the two species so that definite compaiIsons 
could be made, As a matter of fact, we hjid no icasoii to expect 
that cither species would be able to advance beyond a faiily shoit 
series In previous studies on monkeys only a single instrument 
(lake, T-stick, cloth) had been employed As the test piocecdod, 
however, it became apparent a definite limit could not be established 
within a reasonable time. It is tiuc that thicc of the monkeys (one 
cebus, two rhesus) reached the limit at the foiu-iake level, under 
our tiaining conditions. Ncvcithclcss, the three othei animals (two 
cebus, one rhesus) were able to advance tluough the eight-iake senes 
and apparently could have gone considciably fuithci. The problem 
was stopped at tins point because the last stick of the final senes 
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was so long that it was veiy ciimbeisome to use aftci the animal 
had secuicd it. As a matter of fact, this lake was appioximately 
twice as long as the animars aim. 

As indicated in Tables 4 and 5, the amount of tiaining icquned 
on each of the sevcial stages was not very gieat Much of this 
training involved little moie than practice in facility of using the 
rakes as they became longei from stage to stage. As the eiior scores 
show, the animal seldom failed to giasp the lakes piopeily or to 
use them in the pioper sequence Natuially, the mechanical diffi¬ 
culties of drawing m the food cup with facility increased greatly 
as the rakes weic lengthened in the later senes, Some of the ani¬ 
mals, at least, acted as if they knew at once what to do on being 
advanced fiom one stage to another This was especially true after 
the geneial paltein of using one rake to draw in another had been 
established. As will be noted, the six-rake senes was omitted en¬ 
tirely. Tins omission did not confuse the animals and did not 
laise tlie scoies, in teims of tiials, for the learning of the seven-rakc 
series. It seems leasonable to conclude, on the basis of these facts, 
that the moie intelligent monkeys wcic able to generalize the 
factor of oulinal pattern m passing fiom the earlier to the later 
stages of the pi obi cm Such generalization need not have involved 
anything beyond the iccognition of similaiity jn peiceptual relations 
undci the conditions of the test 

It IS impossible to diaw any definite conclusions conceinmg the 
relative ability of the two species from our data In the fiist place, 
the numbci of animals of each type was too small to offer a basis 
for species companson Moieovci, the icsults did not break clearly 
along species lines Poi example, one cebus monkey along with 
two ihesus monkeys did not advance beyond the four-rake series 
The other two cebus monkeys continued through the eight-iake series, 
and might have advanced much farther if the tests had been 
continued Only one of the thice ihesus monkeys showed a similar 
recoid On the whole, the lesults seem to lend some support to 
the conclusion diawn fiom the singlc-iake problem discussed above, 
Tliis conclusion was to the effect that manual manipulation is some¬ 
what hcttei developed in the cebus monkeys In the piescnt test, 
only one ihesus as compaied with two cebus monkeys was able to 
advance thiough the cntiic sciies employed Morcovci, this ihesus- 
monkey reqiiiicd about 25 per cent moie trials than cither of the 
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cebus monkeys in reaching this point. The niimbei of errors made 
this nnimal was also considciably greater. The opinion tliat the 
cebus is somewhat supeiior to the rhesus monlccy in manipulntion 
of this type must be regarded as tentative until much larger groups 
have been tested. 


D. SUMA/^iRY 

Two types of monkeys (tiuce cebust five iliesus) were given the 
task of securing food by the use of instruments placed on a platform 
m fiont of a barred cage. The first problem involved training the 
monkeys to make use of a single rake or 7^-stick legardlcss of its 
position on the platfoim Two of the five ihcsus monkeys failed 
on this task aftei long training, All of the cebus monkc 3 ^s and the 
other three ihesus monkeys were successful, altliougli the lattci re¬ 
quired much moie training (including coaching) than the foimer, 
The second problem involved the use of multiple rakes in senes 
ranging from two thiougli eight. Only three of the animals (one 
rhesus, two cebus) were able to advance through the eiitiie sciics, 
and these could have gone farthci> probably, had the experiment 
been continued. The results aie inteipreted as favoiing the tenta¬ 
tive conclusion that this type of manual manipulation is considerably 
better developed in cebus than in rhesus monkeys 
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IMITATIVE BEHAVIOR IN CERUS AND RHESUS 
MONKEYS^ ^ 

Coltittibra Untvetsi/y, the Research Conned joi Blind Chddien, and 
E5S€\ Jiiniot CuUeffe 


C J Warden, H A. Fjeld, and A, M Koch^ 


A. Introduction 

As shown bv the leccnt summary of Warden and Jackson (8), the 
eailv woik on imitation in buds and mammals yielded, in the main, 
negative results, Thuindike found no evidence for mutation in 
chicks, and the results of Porter on vaiious species of birds aie in¬ 
conclusive, Small decides against mutation in the white rat, whereas 
Beiiy argues foi a low oidei of mutation in this type. The negative 
results oi Thom dike on the cat and dog are well known, Beiiy 
and Hohhouse insist that cats possess a low ordei of imitativeness 
The tests of Cole and Davis on the laccoon weie disappointing, 
In geneial, the opinion has steadily gamed ground that genuine imi¬ 
tation docs not occiii among the subprimatc foims. 

Tile lesiilts to (late on monkevs and apes aie mote or less incon¬ 
sistent and con Rising Thorndike found little or no evidence foi 
intelligent imitation in monkeys, and the instances cited by Plobhousc 
are not vety convincing, Shepherd concludes that imitation, when 
picsent at all, is of little impoitance in the learning of monkeys 
The results of Watson were negative, legaidlcss of whether the 
imitatee were anotliei monkey oi himself KInnamnn (3) repo its 
two cases of imitation in the rhesus monkey, but these followed a 
considerable amount of piactice on the task Haggerty (2) offcis the 
best evidence fiom these eailiei studies foi imitation in monkeys 
Instances of cleat-cut imitation weie limited to a few of the animals 
tested, and some of the tasks involved weie exceedingly simple for 
piimatcs He lepoits niiiucioiis cases of “paitial” imitation in which 

^Received in the Bditoiin) Olhcc on March 5, 1939 

H’his jepoil covers one topic in a pi eject on Intelligence m Monkeys 
(nndei the dnoLlion of Piofcssoi C J Warden), siippoited by the Council 
for Ucscaich in the Social Sciences of Columbia University 

^The general method cmploved Avns dtvised b> the bciilor auihor 'vvVid is 
also lesponsihle for the picsent lepoit The jimioi authors carried out 
the tests and made the statistical computations of the tabulai mateiials 
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obseivation apparently aided the imitator somewhat in solving the 
problem by tual-and-eiior activities. As a lulc, however, tlie 
monkeys wcie allowed piactice at the task bcfoic bciiiR tested for 
imitation 

Seveial workets have noted instances of social facilitation and 
simple imitative behavior in the great apes Ncveithclcss, both 
Yerkes (12) and Kohlei (6) seem to feel tlicic is little reason 
to suspect a high order of imitativcness even In the chimpanzee 

Most of the studies cited above made use of the Obsnvat! 0 fi-Cn^e 
method winch was devised bv Tlioindifcc Aftci ihc iniitatee had 
been trained, the imitator is allowed to observe him at work fiom a 
cage attached to the Avoiking cage. When snniciciu time has been 
allowed for obseivation, the imitatcc is removed from the woiking 
cage and the imitator transfciicd thereto. As pointed out by 
Warden (8, 9) the following cjiticisms apply to this mctliod, (//) A 
shifting about of the animals may involve a considciahlc delay be¬ 
tween observation and the imitative act; (6) the shifting may induce 
an emotional distuibance in the imitator; (c) the shift may clisiiipt 
the mental set to imitate It seems altogethci likely, indeed, that the 
negative results icportccl on piimates by the cailicr workers were 
due in laigc part to such aibitiary factors which aie inhcient in the 
method itself 

In 1930, the DnplkatC'Gage method was devised by Warden (9) 
and was later used by Waulcn and Jackson (8) in testing the 
imitative behavior of 15 rhesus monkeys This metliod involves 
the presentation of a duplicate puzzle device to the imitatoi m the 
obseivation cage. This makes it unncccssaiy to shift either of the 
animals about duiing a given woik period The imitatoi may react 
at once, upon observing the imitatcc, since the puzzle device is ready 
at hand. Moicovci, the imitative tendency when moused is not 
disrupted by a shift of any sort As pieviously obscivcd, this method 
provides the natuial setting foi the occurrence of imitative bcliavioi 
in animals and children. When tested by this method, the rhesus 
monkey (8) exhibited a marked capacity to Icain vaiious problem 
devices by means of imitation. The picscnt stiidv may be icgardcd 
as a continuation of this woik to ccbiis as well as olhci rhesus 
monkeys, 

B. Method and Procedure 

The six monkeys used in this investigation may be classified as 
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follows two common ccbus {Cebus capuciuft) ^ one weeper capuchin 
{Cebits iipeila)y and three ihesus {Macaca inulnttn) The weeper 
capuchin (Tiadei) was supplied by C R. Caipcntci The other 
cebus and the ihesus monkeys weic sccuied from local dealers and 
were thiec to lliicc and oncdialf ve.us old when tested The three 
cchus monkeys and Rhesus No 2 wcie males, and Rhesus No 3 
and No. 4 were females. The animals Aveie well adjusted to 
laboiatory woik bcfoie the imitation tests wete begun. All of the 
monkeys had previously been used in the study on patterned stiings 
(10), and in the study on instimnciitation (11) as well. The care 
of the animals followed the usual Columbia Laboratory routine, as 
dcsciibed in detail by Fjeld (1) and Koch (5) Each monkey was 
caged alone while in the labor atoiy to prevent the for matron of 
distracting social attachments. Raisins were used as the reward, 
since they were known to possess a high incentive value for both 
types of monkeys 

A diagiain of the appaiatiis employed is shown In Figure 1. Each 
of the two compartments measured 36 inches long, 30 inches wide, 
and 36 inches high. The dividing screen was made of j4-inch 



FIGURE I 

W A KI) I N D UIM ICAT L -C AGL IM11ATIO N A1^ P A R ATUS 
The cages foi imilator and irnitaiec, separated by a wire mesh partition, 
are similai in every itspcit The lights, At A Hood the puzzle deviLCs 
during the lest to enhance ohseivalioiial stimulation The selling is for 
Problem IV except that the device on the right side is open so the position 
of the incentive can be seen 
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Wire mesh which peimittcd clear obscivation of the movements of 
the imitatec Picliminaij^ tests have shown that the monkey may be 
distracted by the presence of the experimenter in the mom, hence 
a one-way light scicen was employed ThLs involved covering the 
top of the cage with licavy black cloth and tlic back and sides with 
beaver boaid, A screen of ravon cloth thiough which the experi¬ 
menter could observe the animals was lowered iii fiont of the cage 
before making each test- The inside of each compnitmcnt ^was 
illuminated by an automobile spotliglit (32 candle power) focused 
diiectly upon the panel bcaiing the puzzle device In addition to 
supplying general illumination, these lights tended to enhance the 
stimulation value of the puzzle devices, The large central light was 
not used dining the testing period and all lights in the room were 
turned off befoie beginning a test. A laigc electric fan was opeiatcd 
at low speed to serve as a sound sciecn. 

The puzzle devices wcic mounted on removable panels as indicated 
in Figuie 1. The panels weie placed close to the division screen 
so as to favor ready observation In this position the imitatoi was 
enabled to secuic a profile view of the imitatce during his attack upon 
the problem The following tasks, arranged in oidci of difficuUv, 
were employed* (<?) Pulling a chain which hung down within easy 
reach m front of the panel, thus raising a door and exposing a laisin 
in a hole in the panel; (I?) opening a door in the panel, behind which 
n raisin had been placed, by manipulating a knob; (/:) opciating a 
simple latch and then opening the door; and (d) opeiating two 
latches (upper, lower) arranged ns in Figiiie 1, and then opening 
the dooi, As will be seen, the last tliicc problems icpicsentcd a 
progressive series of ^acts, The four piobicms were fiist loained by 
the Imitntee and then presented to the scveial imitators in the order 
given above These problems weie precisely the same as those in 
the earlier study (8) It was theic shown by testing a control group 
that each of the problems is above the instinctive level, hence genuine 
learning is required to solve them, No fuithei control gioup was 
Jiecessaiv, theiefore, in the piesent study. The time leqiiired to 
tram tlie imitntee by trial and error, aided bv coaching, was many 
times as great as that allowed in the scucs of imitation tests. 

The geneial procedure ivas the same as that used in the cm Her 
study The imitator was allowed to adjust to the testing conditions 
by being placed in the cage foi 10 ininiitcs daily on fiom one to 
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foul clays as reciuiicd Duiing this period piactJcc was pieventej 
by the use of blank panels in the cage The imitatce was in the oppo¬ 
site side and the lights, light-scrcen, and the guide-cords (to contiol 
the animal) were manipulated as in the experiment piopei. A female 
monkey (Rhesus No. 1), after being trained as the imitatce, had to 
be discarded at this stage because Cebus No. 1 was veiy much afraid 
of hci A male animal (Rhesus No. 5) was trained and used there¬ 
after as the imitatce. So far as could be obi^erved this animal occa¬ 
sioned no emotional upset in any of the imitatois tested 

In the experiment proper an animal was given six tests on each 
problciti before being advanced to the next. As a lulc the 
tests weic made on the same dav, although the senes was broken 
by a 24-lioiir intcival in some cases An inteival of four days 
intervened between one pioblcm and anothci, in order to reduce 
any possible transfei and interference effects. As will be seen, each 
animal was given 24 tests of imitation altogether, thus making the 
group total 144 

The test pioccdinc was piecisclv the same as that used in the 
earlier study and may be indicated veiy biiefly The two animals, 
with cords attached, were placed in then lespectivc compartments, 
and anchored in the proper position by the expciimenter The two 
puzzle devices weie set and baited by an assistant^ stationed behind 
the apparatus The lOom lights were then turned off. The panel 
of the imitatce was then illuminated by means of the spot light and 
the imitatce allowed to pcifoini. The animal was drawn back to 
the corner of the cage, the light turned off, and the puzzle device 
re-set. This pioccdurc was lepcatcd five times in rapid succession, 
the five pcifoimanccs of the imitatce icqiuiing only about 30 
seconds Imnietiiatclv after tlic fifth perfoiniance, the liglit was 
tinned off in the imitatce’s compaitment and flashed on in the 
other compaitment. The imitator was released and allowed 60 sec¬ 
onds in whicli to solve the problem just observed The imitator was 
usually leaning for waul against the taut coid and often went directly 
to the panel. If the problem had not been solved within the 60-second 
pciiod, the imitaloi was diawn back to the coinei of his compait- 
ment. The exact time lequircd foi each solution was taken with 
a stop-watcli. 


Tltanks me due to Dr G M. Gilbert foi valuable aid m this connection 
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C, Resulis 

The icnilts have been analy/ed into the foUowin^ (lc(rrccs of iini- 
tativcness, as was done in the eaihei study 

/, trninedwle Imitation —solution of tnsk with in the (Sfl-seconil 
test period 

P+f patUal piopcr act occuned Init not exact oi 

forceful enough to woik the mcclianisiii 
P, paittal contact made Avhli proper pa it of 

mechanism but appropriate movement incomplete 
p— p(jttjal imitatioji-^pyiy£\e device approached and pails 
inspected but without body coiilact with it 
F, failure to unitatc —no apparent attention to puzzle device 

The individual records foi the six tests on eiich of the four pioh- 
Icms aic pieseiitcd m Tabic 1, The iccouls foi a given peifoimance 
include the tune scoic and a rating as to the degice of miitativcness 
exhibited, The latings aie assigned iii accoidancc with the letter 
system indicated above The time scoics vary coiisidci ably when 
imitation (immediate oi paitial) cccuis, depending on the moment 
when the appiopriatc act took place, Obviously^ tlic shot let the 
time the less the oppoitunity foi tiitil ,ind ciioi activitv to entci into 
the solution 

As indicated in Tabic 1, no oiitiighc failuics occuircd in tlic pjcscnt 
study Thic; means that some degree of social facilitation was shown 
on each of the 144 tests There wcic 110 cases of niiincdiatc imita¬ 
tion and 34 cases of partial imitation (P+, P, P —), The amount 
of imitative bchavioi exhibited showed httlc vniiation from trisk to 
task The luimbci of Instances of immediate imitalion on the scries 
of tasks was as follows; 25, 33, 26, 26 The coiicspondmg scores 
for partial mutation wcic 11, 3, 10, 10 A siinimaiy of the scvcial 
types of imitative behavioi foi each problem is given in Tabic 2 
As will be seen, 10 of the 34 cases of pai tial iimtation fall into tlie 
-P+ category. Tins means that the piopei pattern of response was 
copied by the imitatoi, but not with enough exactitutlc oi foice to 
operate tlie essential meclmnism. The othei two types of social 
facilitation (P —, P) involved little moic than an enhancement of 
the stinnihis iii the setting. It is appaicnt^ fiom this anal3^sis, that 
the pattcin of iespouse was actually copied in 120 out of 144 tests. 

The data bearing on the iclativc imitative abililv of the diftcicnt 
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TABLE 1 


Showing the Record of Each Monkey on the Four Proelcms 
(Six Iests on Each) 


Animal 

and 

pioblem 

Test 

Sec 

1 

R. 

Test 2 

Sec, K 

Test 3 

Sec R, 

Test 4 
Sec, R 

Test 5 

Sec R 

Test 6 

Sec R 

Ptablcm I 

Ccbiis 1 

25 

I 

20 

I 

18 

I 

12 

I 

14 

1 

4 

1 

Cebiis 2 

60 

P 

60 

P 

32 

I 

60 

60 

P+ 

46 

I 

Tinder 

60 

P 

60 

P+ 

22 

I 

60 


S 

} 

60 

P-l“ 

Rhesus 2 

60 

P 

25 

I 

5 

I 

5 

I 

3 

/ 

4 

/ 

Rliesna 3 

7 

1 

10 

I 

9 

I 

8 

2 

4 

/ 

3 

J 

Rhesus 4- 

60 


60 

P+ 

25 

I 

37 

I 

6 

J 

5 

/ 

Problem II 

Cebus 1 

60 

P 

60 

P-{- 

57 

I 

2 

I 

2 

2 

2 

/ 

Cebus 2 

39 

I 

14 

I 

10 

1 

4 

I 

12 

I 

4 

1 

Trade1 

2 

I 

2 

I 

2 

/ 

2 

2 

1 

1 

5 

1 

Rhesus 2 

31 

/ 

20 

I 

4 

/ 

2 

/ 

2 

I 

2 

2 

Rhesus 3 

11 

1 

3 

I 

9 

/ 

14 

I 

3 

I 

7 

I 

Rhesus 4 

21 

I 

60 

P 

19 

/ 

4 

1 

3 

I 

1 

1 

Problem III 

Cebus 1 

11 

I 

8 

I 

3 

I 

16 

1 

25 

I 

49 

2 

Cebus 3 

2 

J 

14 

J 

1 

J 

U 

J 

3 

/ 

1 

J 

Trader 

60 

1 

25 

I 

60 


40 

I 

5 

/ 

40 

I 

Rhesus 2 

60 

P 

60 

P 

60 

P 

60 

P 

60 

P 

60 

P 

Rhesus 3 

13 

I 

27 

I 

60 

P 

60 

P 

15 

I 

45 

I 

Rhesus 4 

60 

P+ 

5 

I 

25 

1 

10 

I 

5 

1 

25 

I 

Pt ohlem IV 

Cebus 1 

4 

J 

48 

I 

60 

P 

59 

I 

60 

P 

60 

P 

Cebus 2 

23 

I 

13 

1 

12 

1 

8 

1 

7 

1 

8 

I 

Ti ader 

9 

I 

9 

I 

9 

1 

19 

I 

13 

I 

10 

I 

Rhesus 2 

60 

P 

60 

P 

60 

P— 

60 


60 

P— 

60 

P— 

Rhesus 3 

31 

I 

60 

P 

IS 

1 

33 

I 

48 

/ 

25 

I 

Rhesus 4 

19 

1 

49 

I 

19 

/ 

18 

/ 

SO 

/ 

7 

1 


For the meaning of letter rating under R, see analysis of types of 
imitative beliavioi in text above 


TABLE 2 

Group Avprages and Percentages on All Prodiems 


Degiee 
of imi¬ 


Piob 

I 

Piob 

II 

Prob 

111 

Piob 

IV 

Total 

Total 

cases 

cases 

cases 

cases 

cases 

tation 

animals No 

% 

No 

% 

No 

^/o 

No 

% 

No 

% 

I 

6 

25 

69 4 

33 

91 7 

26 

72 2 

26 

72 2 

no 

76 4 

P+ 

6 

7 

194 

1 

28 

2 

5 5 

0 

00 

10 

6 9 

P 

6 

4 

11 2 

2 

55 

8 

22 3 

6 

16 6 

20 

13 9 

P^ 

6 

0 


0 


0 


4 

11 2 

4 

2,8 

F 

6 

0 


0 


0 


0 


0 




318 


JOURNAL OF CECiLTIC PS^CIIOLOGV 


TABLE 3 

Shovvinc the Recoed {Ijjiwciitn/if nr Each Animat on tjie Fdujc 

PaoBLENia IN Tprms of Average Score 


AnimaJ 

Piob, r 
No Av, 
cft^es sec 

Prob ri 
No Av 
casc^ see 

Prob 

No 

cases 

III 

Av 

SCCv 

Prob, 

No. 

cartes 

IV 

Av 

see 

Totals 

No % 

cases sue. 

Cebus 1 

6 

15 5 

4 

158 

6 

18 7 

3 

37 0 

19 

79 2 

Cebus 2 

2 

39 0 

6 

13 8 

G 

5 7 

6 

11 8 

20 

83 3 

Tradei 

2 

50 

6 

23 

S 

34 0 

6 

11 5 

19 

79 2 

Rliesiis 2 

5 

8 + 

6 

102 

0 

00 

0 

OO 

11 

45 8 

Rliesus 3 

6 

68 

6 

7,8 

4 

25 0 

5 

31 0 

21 

87 5 

Rhesus 4 

4 

13 3 

5 

96 

5 

14 0 

6 

23,7 

20 

83 3 


animals, in terms of the immediate imitation scoics, aic given in 
Table 3 The diftejejices aic not maikcd^ cjcccpt m tJie case of 
Rhesus No. 2, who succeeded on soincwliat less than half the tests. 
The othci five animals ranged fiom 19 to 21 succes'^es out of the 2+ 
tests given to each finimah The question of geneiic tUffeicnees can 
hardly aiisc lu view of the small number of each type tested. Ncvci- 
tlieless, it be noted, except for Rhesus No, 2, trhc cebus and 
rhesus monkeys made about the same showinf^. 

As already noted, all instances of immediate imitation involved 
successful performance within the 60-sccond test period. In many 
instances, however, the imitative act occinrcd within a few seconds 
after ohscivatioii of the imitatec. The temporal distribution of 
the 110 cases of immediate mutation is shown m Table 4. In 57 
cases (51 8%), imitation occurred within 10 seconds, and in 38 
cases (34.5%) within five seconds, Such speedy peiformance would 
eliminate the possibility of tiial and euoi activities of any conse¬ 
quence. Moieover, a check of the detailed rccoids indicates that 
m at least 40 of the 57 cases mentioned above, no such activities 
occurred, In these instances, the pattern of movement of the iniitatce 
was followed precisely and without excess oi fumbling movements. 
As a matter of fact, 94 of the 110 cases of immediate imitation fell 
within the first half of the GO^second test period. In nuiueious 
instances the time score was Jeiigtlicncd because of the fact that 
the animal hesitated somewhat before approaching the panel, A 
high time scare, thetcfoie, docs not ncccssaiily mean a large number 
of excess 01 trial and error movements 

As has been noted, each animal was given six tests on a given 
problem before being passed on to tire next, This schedule raises 
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TABLE + 


Showing the Temporal Distrhiution of Immcdiate Imitation Scores 
Within the Test Period (60 Seconds) 


Time 




Fiequencies 




interval 

Problem 

Problem 

Pioblcni 

Pioblem 


All 

(seconds) 

I 


n 


III 

IV 

problems 

0- 1 

0 


2 


2 

0 


4 

1- 2 

1 


10 


1 

0 


12 

2- 3 

2 


3 


2 

0 


7 

3^ 4- 

3 


4 


0 

1 


8 

4- 5 

3 


1 


3 

0 


7 

S’ 6 

1 


0 


0 

0 


1 

6- 7 

1 


1 


0 

2 


4 

r- 8 

2 


0 


1 

2 


5 

8- 9 

1 


1 


0 

3 


5 

9-10 

1 


1 


1 

1 


4 

11-15 

2 


4 


5 

3 


14 

16-20 

3 


2 


1 

5 


11 

21-25 

3 


1 


4 

2 


10 

2(i-30 

0 


0 


1 

1 


2 

31-35 

1 


1 


0 

2 


4 

36-40 

0 


1 


2 

0 


3 

41-45 

0 


0 


1 

0 


1 

46-50 

1 


0 


1 

3 


5 

51-55 

0 


0 


0 

0 


0 

56-60 

0 


1 


1 

1 


3 

Median time 

73 


38 


13 0 

190 


95 




TABLE 5 




Showing the 

Practicf 

EFrccr 

(Through Six Tests) on Immediate 




Imitation 




Prob- Test 1 

Test 2 

Test! 

Test 4 Tests Test 6 

Total 

1cm / Sec 

/ Sec 

7 

Sec, 

r 

Sec / 


Sec 

7 Sec 

I 2 16 0 

3 18 3 

6 

152 

4 

10 5 5 

70 5 

124 

25 12 7 

ir S 20 8 

4 98 

6 

168 

6 

47 6 

3 8 6 

35 

3J 9 6 

III 4 21.5 

5 IS 8 

3 

97 

4 

19.8 5 

10 6 5 

32 0 

26 18 7 

IV 5 17 2 

4 29 8 

4 

14 5 

5 

27 4 4 

24 5 4 

12 5 

26 21,1 

Total 16 

16 

19 


19 

20 

20 


no 


I refers to the number of cases of immediate imitation for a([ animals; 
Sec, to the average time in seconds foi imitation 


tile question of ptactice effects witiun each senes of tests, and 
thjougliout the experiment as a whole. An analysis of the data 
on this point will be found m Table 5 The number of cases of 
immediate imitation, together with the average time of perfoimance, 
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is given for eucli of the six tc*vts Tlie^c dm iiic iiiclitalcti ‘^epajatcly 
for the sevciiti piobleins. It k obvious that piactico be 

manifested either in a gicatci number of successes t\r in speedier 
reactions as the tests continticd, There was no piaclicc effect fiorn 
Test I to Test 2, when the d.iti foi the bnii pioblenis aie pooled, 
as indicated in the last anav of Table Tlicre is a rise, bowcvci, 
from Tests 3 to 6, m the luiiiiber of cases of immediate imitation as 
well as m average ^pectl of response Such pXiWtrce efleets mav have 
reflected eithei better observation oi a smonthci manipulation of 
the puzzle devices. It is impossible to iiitcipict the lesiilts, relative 
to the effects of practice tliroiiirh the sevcial piobleins, since the tasks 
were made more complex as the woik aJvanccch 

On tlie whole, the present results deninnt>Uatc about the &amc 
level of imitative capacity in monkcj-s as those of the eailicr study 
by Warden and Jackson (8), This is hardly surprising since the 
Dut*licate~Caae method was used in both Investurntions, and the pio- 
ceduic, schedule of testing, and method of scoring weie the snmc, 
Moreover, in both cases the monkeys had been picvioiislv tiained 
on some other laboratory apparatus, and hence wcic ptobably ,ibout 
equally well adjusted to haiulling and test conditions, The picscnt 
results should be compared only with those of the 'Satisfactory'^ 
of the former study This gioup Av«as formed by climinaiing six 
females that were so distracted by tl\<i male in\itatce tliat they 
observed very httlc and failed on most of the tests, The "satis¬ 
factory” group theic rcpoitcd showed 72.4 pei cent inimcdidte 
imitation score and 22.9 per cent paitial imitation scoie. The cor¬ 
responding values in the picscnt study wcic 76,4 per cent and 23 6 
per cent In the earlier study the group showed only 4 8 per cent 
failure scoies, wheieas no failures occuirccl in the present study. 
The slight differences in the results of the two experiments clcailv 
fall within the range of individual diffcidices, 

It seems obvious that the old notion that monkevs do not imitate 
must be abandoned, in view of the result*? of these studies, involving 
two generic types (rhesus, cebus) and thicc species. It should be 
emphasized, in this connection, that moic rigid contiols rvcie ap¬ 
plied in these studies than had been used by any of the cailici 
workcis In fact, the generally accepted cntciia of Imitation (8, 9) 
weie caicfiilly fiil/illcd for the first time, Tlic tasks employed were 
sufficiently novel niul complex to involve a genuine Icainirig pioccss; 
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the responses classed as immediate imitation appeared promptly alter 
observation of the imitatee, previous piacticc was excluded by the 
expciimental conditions; the responses of the imitator was sub^ 
stantially that of the jmitatec, and a large enough number of 
instances occuned on the vauous pioblems to eliminate the chance 
facto I Up to the piesent, no one has suggested a moic iigid sei 
of criteiin, In view of these findings, it seems altogethci likely that 
the negative results of pievious investigators were due in large 
measure to the arbitraly method {Ob^eivation-C^ffe) cmploj^cd This 
suggests the need of letesting such siib-piimate mammals as the 
dog and cat, by the JD/j^hcffte-C/r^e mctliod, befoie drawing conclu¬ 
sions as to the imitative capacity of these types, 

D Summary 

1, Six monkeys (three rhesus, two common cebus, one weeping 
capuchin) weie tested for imitition bv means of a newly devised 
pioceduie (Waidcii Dnpliiaie-Gage method) on foui manipulative 
problems, six tests being given on each task, 

2 Immediate imitation (success within 60 seconds) occuned in 
76 4 pei cent of the 144 tests This compares with a score of 72,4 
per cent obtained on nine iliesiis nionlce 5 ^s in a previous study in 
which the s<ime method was used 

3, Instantaneous imitation (within 10 seconds) occuned in 57 
tests, 01 appioximately one-half of the successes (immediate imita¬ 
tion) In 40 of these 57 cases, the iespouse was made cUiectly with¬ 
out fumbling or trial and enor movements. 

4. These results dcmonstiatc a high le\el of imitative capacity 
in the cebus as well as the rhesus monkey* 
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CASE STUDIES OF IDENTICAL TWINS'^ 

Depajtmenl of Psyc/ioloffy^ Rttfgets University 


Roblrt W4RD Burnham 


In the contioveisy ovei the relative effects of heiedity and envuon- 
ment upon the development of the individual much stress lias been 
laid upon the importance of using so-called identical twins as a 
means of determining the difteiential modifying effects of enviionincnt 
upon two individuals who have, accoiding to Mendclian lule, in- 
heiited the same set of potential chaiactcristic detcrmineis Caiter 
(7), in lepoiting a case study of a pan of mature identical twins, 
leiteiatcs the desirability of gatheiing data on isolated sets of twins 
as they come within leach, Eventually theie may be enough cases 
to wan ant thcii being biought togethci and reckoned with on a 
statistical basis as a means of establishing trends which may only 
then be appaient. Caitcr offeis the opinion that mature tdenitcal 
twins, showing few if any cliftciences (on a basis of various standard 
tests) despite a definite environmental diffeicnce created by years 
of living apait, should be studied in piefeience to others who have 
lived together. Because of the nature of the pioblem to be solved 
and the necessity foi utilizing certain well-known statistical proce¬ 
dures jn ailiving at even a theoretical answer, it would appear to 
be equally important as an expet imenial conit ol to gather infoima- 
tion on the lattei type also Hence data have been piocuied and 
aie presented on three sets of identical twins of college age who, in 
each case, have been leaied together. 

A. Diagnosis 

Much has been said legaidmg the diagnosis of twins as ftaieninl 
or identical The main criticism has been directed toward the im¬ 
possibility of ever establishing beyond doubt the fact of uniovulaiity 
in any paiticular instance despite evidence at bath of monochorionic 
enclosure Reasons for such ciiticism have been the occuuence on 
scatteicd occasions of chorionic fusion as in the cases reported by 

*Recommencled for publication by Can oil Pratt, and received in the 
Editorial Office on March 9, 1939 
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Arcv (3) and Newman (19). Such occuuenccs aie so rare almost 
as to preclude crrois of diajinosis on a basis of the picscncc of a 
single chorion, At any rate the fiituic use of a Inigc mimbci of 
cases would minimize the effects of such exceptions Critics wovild 
say that, should it be possible to observe the actual process of cni- 
biyouic division into two indivulualsi tJicii only woulcJ it be safe 
to assume their identity of heicditaiy dctcimincis, Is it any more 
of a scientific enor to assume tlieii denvatiofi fiom a single fertilized 
ovum on a basis of nioiiochononitv than it is foi the ciitics of 
this assumption to accept the postulates of Mciidclian genie detcr- 
jnliieis? In oidci to make any progicss at all, both assumptions aie 
necessary, the foimer undoubteilly coming closei to fact than the 
latter, and lienee being more liable to acceptance as fjict, Theic is 
usually no aigumcnt over the seconclaiy ciiteiia of diagnosis, if the 
above pLimary situation can be demonstrated to exist, 

Since, in the thice eases studied here, such natal evidence of 
monocbononity was av/ailable, the authoi lias, will) additional evi¬ 
dence to be presented below, diagnosed these tluec sets of twins as 
identical, or in biological terms, as monozj^gotic, iiniovillai, or 
homologous. 

Newman (17), piobably the most eminent workci in the field of 
twins and the twinning piocess, has sot up certain sccondaiy diag¬ 
nostic entena which inciude vaiious well-known types of phj^sical 
resemblances, the most impoitant of winch he considers to be strong 
resemblance in the “micioscopic chaiactci of the papillary ridges 
in fingcis and palms^^ (17, p. 290) He states that ‘hheic must 
be strongei cioss resemblance than internal icscmblancc m one or 
moie of the details of fingci and palm patterns ’’ Moieovei, New¬ 
man considers similaiity of palm and skin patterns to be ^^thc best 
single diagnostic aid, not so much betivccn the two hands of one 
peison, as between the conesponding hands of the two mcmbeis 
of a twin pnn,“ In this connection he 

Specifically the light hand of one iwin is more like the 
right hand of the other than like his own left hand, nnil the 
left hnncl of one twin is moie like the left hand of the olhci 
thnit like his own light hand, Thus, cioss lescinhlnnre be- 
tween the two individuals is strongei than resemblance between 
the two hands of ihc same individual, , /// cvny pait oj 

ohviQi^siy monozygotu fwn/jj the \u\e holds, iba! \hne is a 
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iliongei crosi } esemhlance betnveeti the hands of one twin and 
those of the other, than between the i<wo hands of the same 
individual (17, p 291) 

Newman’s entena supplemented by the tcclmiqucs of Siemens 
(20) and Bonnevie (6) weie used hcic as guides in arriving at a 
diagnosis of monozygosity 


R Case No 1 

Twins D G* and LG aie both female and wcie 20 yeats of age 
at the time of the study As stated above they were diagnosed as 
monozygotic on a basis of monochononic evidence and by means 
of the techniques and methods outlined by Newman (17), Siemens 
(20), and Bonnevie (6) Such a diagnosis is scaicely to be ques¬ 
tioned in view of the extreme similarity between these two They 
are so much alike in phi^sical appeal ance tliat this writci, after thiee 
months work with them, was stdl unable to tell them apait In fact 
there aie veiy few people known to the twins who have been able 
to uncovei a distinguishing diffeience 

1, Physical Stmilanties 

Since it is possible that similaiities m peisonality, interests, atti¬ 
tudes, etc, may be dependent to a certain extent upon degree of 
physical similaiity, detailed antiuoponietiic measures and simple 
physical tests were made and arc lecorded in Table 1 

The test of involuntary movement was made with the familiar 
steel block containing vaiious sized holes, the score lecoided in 
Table 1 being the smallest hole into which the stylus could be 
thrust and withdrawn without touching the sides The holes were 
numbered 1, 2, 3, 4, etc, in ordei of decieasing diametei The test 
of voluntaiy movement utilized a wedge-shaped slot in which a 
stylus was moved towaid the narrow end until it touched the steel 
sides and thus closed a cucuit which rang a buzzer. The score re¬ 
corded repiescnts the average in cm of three trials. 

2 FiuffCi and Pfflm Pftnis 

Finger and palm punts of the twms were examined and found 
to be strikingly similar in pattern and design when cross-compared 
By means of Bonnevie’s technique, the finger prints wcie evaluated. 
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Finger. Print Raw Ridgc Count Ciassifild Accordino to Bonnevif’s 
_ Method (6) 
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The results aic presented In Table 2< The palm prints wcic not 
quantified but aie included here to show the amnziiij^ similaiity when 
cross-compaied (Figure 1) Ccitain of the lidjrcs have been 
daikencd so that the simi'laiitics aie moic appjneiU* 

With lefeience to finger prints, Bonnevie*s T*ihlc 22 slmwcd tlie 
average diftciencc in quantitative indices foi her 15 paiis of identical 
twins to be 6 02, and the range to be from 0.5 to 18.9 For hei 16 
pairs of fiatcinni twins, the average diftcjcnce proved to be 16,09 
and tlie lange from 6.0 to 34.0. 

Tlie difference m total quantitative values as sliown in liable 2 is 
only 0 5, which is equal to the lo^^cl limit of the range for identical 
twins as determined fiom Uonticvics data, a laie and iinusuallv 
small difference 

3 Asyni/netty 

Tiicre has been no intensive study made of asymmetry, but an 
incidental contnbution can be made by some of the available data 
Both twins arc nghtliandcd (a fact noticeable in the tapping test, 
results of which aic recorded in Table I) and ncithci lepoits a ten¬ 
dency in enily life to be left-handed ot ambidextrous, The iiulicalioii, 
generally, speaking, Is one of the sanie-sulcti symiiictiy Un both D.G 
and L 

4 DevelopwetAal Data 

D.G was born 15 minutes before L.G. and weighed 6j4 pounds, 
while LG, weighed 7j4 pounds. LsG, has always weighed sliglitlv 
more than D G and has always been slightly tallci. ]3oth enteicd 
the second grade instead of the first when they began school at 
the age of five. Vaiious childhood diseases wlilch afllictcd both 
at the same time include whooping cough, winch they Imd at five 
years of age, mumps at eight yeais, measles at nine ycais D G also 
had seal let fever shortly after she recoveicd fiom the measles, and 
she had a slight attack of measles again when 18 years of age 
Both wear glasses, each leqiiuing the same lenses as tlie otlici. 
Then total development has been for the most pait noimni 

5. Eiivir^onment 

Their fathei and mothci aic both 50 ycais of age iind in good 
health, llie father is a graduate of jn cngincciing college and the 
mother is a graduate of a liberal ails college. I^lic twins have a 
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sistei who is 26 j^eais old, and a brother 20, both of whom live at 
home The sister giaduated from a liberal arts college and the 
brothel is a sophomoie at a technical school. The parents do not 
and have not engaged in an active social life and their chief form 
of recreation is leading, The family's home life is very happy and 
the paicnts have never had need to lesort to severe discipline 
D G. and L.G. have always been togethei Thcie has never been 
any peiiod in thcji lives ivhcn tliey have been separated fiom each 
othei. It IS piobably tiue that seldom do two people live more 
completely in the same enviionment than do these two They aic 
inseparable on the campm, they room togethei, always walk to- 
gethei and in step, and aie almost teaifiil if a piofcssoi tiies to 
separate them in a classioom D G has a job wasliing dishes in the 
dormitoiy and L G always helps her Likewise L G has a job on 
the doimitory switchboaid, working at difteient houis from Dj and 
while she is at woik D G* always sits neaiby to talk witli her, Neithei 
has had any special tiainmg not shaied by the othei. Their inteiests 
aie the same Both abhoi the thought of the teaching piofession 
and want to obtain emp/oyment as piivatc sccictaiies upon comple¬ 
tion of theii college comse They always take the same couiscs 
and almost invaiiablv maintain aveiages within a point of each 
other. They weie both elected to Phi Beta Kappa, The giils have 
veiy few close friends and make no attempt to mix in college social 
affans. They aie moie or less completely sufficient unto tliemselves 
They do not seek the company of otheis and appaiently piefcr to 
be by theimelves Recently D G informed ttie writei that she had 
attended a movie only thiee times in liei life without having liei 
sister along. 

The one point to be emphasized here specifically is that these two 
gills liave always had the “same” or veiy similai expciienccs, have 
nevei been sepaiated for any peiiod of time, have the same interests 
and desiies, and ically come as close theieby to having “identical” 
environments as it is humanly possible 

6 Peisonality Ttaits 

By means of observation and the help of fiiends of the twins it 
has been possible to bung foith a few outstanding personality tiaits. 
They aie both diligent and \ciy iiidustiioiis This was quite notice¬ 
able in then extiemcly careful attempt to coopeiate fully in this 
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Study They both show traits of stability, integrity, and consistency 
winch mark: them off as persons of high moral character. They are 
always caieful, conscienuoiis, and intelligent in cairying out any 
task assigned to them The twins are icsponsivc, both liavc a fine 
sense of humor, and they are neat and careful in then dress. D G. 
seems to be more dominant for “she always conics first ” Tlicy both 
told the writer that D G, is nlways first to sit m the dentist’s chair, 
the first to enter a door, and first m anything that must be clone 
one-at-n-timc Having chscovcicd this the wntcr attempted by subtle 
methods to induce L G to take ceitam tests such ns the tapping 
test first, but she resisted such attempts and would not do so even 
wlien the most pcisuasive methods were employed; she always in¬ 
sisted upon being second This peculiarity might be intcipictcd ns 
being due to the fact that D.G. is the more subimssivc of the 
two, and that realizing it, forces D G. to be ahead of her 

in all such situations The wiiter, basing jiicigmcin on more 
objective data discussed below, believes this to be tlic case. 

7. Inieresis 

There are no significant differences in interest Neitlier lias any 
outstanding inteiest in voung men, piobably because of a lack of 
interest on the part of young men in them Tliev arc, liowcver, 
both seen together occasionally in the company of tlic same male 
student They both go out with this young man, but always to¬ 
gether They both looked upon this study as soinethmg very exciting 
and devoted much time to it, piobably because they aic seldom 
the object of attention on the part of men and appaiently enjoyed 
the contact, They enter into most sports open to feminine com¬ 
petition, and into publication woik, but neithei excels in any special 
line of extracunicular activity. They both enjoy swimming, the 
movies, and tlieir chief hobby is collecting newspaper clippings of 
current events, D G. also likes especially to cook and sew, 

8 Meamics of hiielligence and Mechanical Aptitude 

On the Otis Test of Mental Ability given to prospective college 
students D,G. obttiined an IQ of 116 and LG, one of 120. This 
writer gave them the Kuhlmanii-Anderson Test. Raw scoies on 
the individual parts of this test arc listed m Tabic 3 in order to 
show the similar perform a rice ot the twins- 
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TABLE 3 


Comparison or the Raw Scores on the Kuhumann-Anderson Test 


Test No 

D G 

LG 


24 

7 

7 


25 

10 

10 


26 

15 

15 


27 

28 

27 


28 

12 

11 


29 

12 

12 


30 

15 

15 


' 31 

14 

15 


32 

14 

13 


33 

15 

IS 


34 

IS 

18 


35 

17 

15 


36 

10 

10 


37 

20 

20 


38 

10 

8 


39 

9 

9 


The MacQuarrle paper 
the results are recorded m 
L G. vary by three points, 

test of mechanical ability was given and 
Table 4 The total scores of D.G. and 
but both fall into the same gioup, low 


average, as dcteimined by the author of the test* Percentiles were 
figured by drawing peiccntile curves from MacQuarrie^s data (14). 


TABLE 4. 

Measures or Inteliigence and Mechanical Ability 


Test 


DG. 

L,G, 

KMinann-Anderson —Median MA 

19 yrs 

lO^mo 

20 yrs. 4 mo 

IQ 

124 22 


127 08 

M^cQunrrie Test for 




Mechmicnl Ability 

34 


37 

Tiacing 


Tapping 

33 


38 

Dotting 

21 


21 

Copying 

24 


31 

Location 

36 


40 

Blocks 

19 


14 

Pursuit 

23 


18 

Total 

190 


399 

Giving a score of 

63 


66 

Percentile 

38 


44 

Group represented by score 

Low average 

Low average 
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TABLE 5 (continued) 


Test 

D G 

LG 

Allpoit-Veinon Study of Values (percentiles) 
Tlieoieticnl 

5 

10 

Economical 

90 

70 

Aesthetic 

90 

80 

Socinl 

40 

70 

Political 

90 

80 

Religious 

20 

30 


'^^Significfint points on the profile 


The piacticnl value of using most so-called personality tests has 
often been questioned, since then validity is dependent upon ciitena 
which aie usually difficult to establish At any late if one attempts 
to go no finthei than to obtain a scoie foi whatevei a paiticulai 
test tests, operational difteicnees fiom one twin to the other can be 
established Howevei, norms foi most of these tests arc sketchy and 
detci mlnatioiis of the probable error of a difference aie almost 
impossible to obtain Hence the differences discovcied lieie must 
be viewed with some rescivations Widely divcigent diftercnccs 
from one test to anothei are apparent foi such tiaits as doininance- 
submissjon, but n«atuially it cannot be said that dominance oi sub¬ 
mission as measuicd by a test is anything moie tlian what is included 
in tlie test The results of tlie tests used are included here in 
Table 5 They aie stated in tcims of the noims that liave been 
established by the jespective authois of the tests 

On the Berm cuter Petsonalif^ Inveutoiyj the difleieiices between 
the twins' law scoies were calculated and the diifeiencc in each 
case was divided by the PE of a difference, using the PE^s leportcd 
by Cartel (7) None of these diffeicnees piovcd to be statistically 
significant Foi the othci tests, no statistical noims weic available, 
but the diffeicnees appeal not to be vciy significant. On the whole 
these two twins showed leniaikably similar peifoimancc on these 
tests 

10 Sumnmiy of Case 1 

A pan of female moiioz 3 '’gotic twins, 20 yeais of age, weie studied 
intensively by means of obscivation, intcivicw, and the use of 
‘^standaid" tests They pioved undoubtedly to be more alike in 
physical appealance than the aveiage set of identical twins Then 
cnviionments have always been extiemclv simdai, and then interests, 
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attitudes, and trends of peisonahty rtppcai to be lacking in signifi- 
cant dissimilarities. A possible exception is in the degice of dom¬ 
inance Intelligence tests uncovered no sti iking diffcience in degree 
of intellectual capacity 

C. Case No. 2 

Twins D.R. and E.R. aic both female and were 20 ycais of age 
at the time of the study. They were diagnosed as mono/.ygotic by 
means of the tccJiniques mentioned above. Hcie again the degiee 
of physical similaiity was sufficiently gic.nt .is to make it impossible 
foi this wntei to tell the twins apait. 

TABLE 6 


PIIY81CAL RcSEMDLANCF 01 fllC TwiNS 




DR. 

A R 

Weight 


137.5 lb 

138 0 lb 

Height 


66 15/16" 

67 U/16" 

Silting height 


i+>r 

3554" 

Reach 


65'' 

66" 

Chest 


32yi" 

33" 

Waht 


27" 

2655" 

Neck 


13" 

13" 

Hips 


37" 

36" 

Head circunifetciKe 




Head length 


18 3S cm, 

18 85 cm, 

Head width 


14 05 cm. 

14.56 cm, 

Cephalic index 


76.4+ 

77 24 

Eye coloi 


Brown 

Brown 

Hair color 


Blown 

Brown 

Bicep 

R. 




L. 

93^" 

9"M 

Wrist 

R 

6" 

6" 


L 

6" 

6" 

Ankie 

R 

7V/ 

8" 


L 

S" 

SM" 

Calf 

R 




L. 

13 K/ 

131// 

Thigh 

R 

19^2" 

19/" 


L 

19" 

19" 

Giffi (a^ciagc of ? tnals) 

R 

33 33 

35 33 


L. 

31 67 

32 67 

♦Tapping test (avertiKe of 3 tnals 

R 

226 

181 

of 10 seconds each) 

L 

201 

199 

♦Test of involuntary movement 

R 

7 

S 


L 

7 

6 

♦Test of voluntary mo vein eat 

R, 

18 cm 

IJ cm 

(average of 3 trials) 

L 

17 cin. 

16 cm 

♦A desciiption of these tests is 

given 

in Cn^c No* 

1 
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1 Ph^sital Siinilauties 

Close coiicspondence iii physical measuiemcnts foi this pan of 
twins IS demonstiated by the values indicated m Table 6 These 
measuiements show them to be even more neatly alike physically 
than D G. and L G 


2 Fingei and Palm Pnnts 

As in Case No 1, the finger and palm punts were examined and 
found to be stiikingly similar in pattern and design when cioss- 
compaied The finger pnnts weie evaluated by Bonnevic’s tech¬ 
nique, and the icsults aie piesented in Tabic 7. As befoie, the 


TABLE 7 

Finger Print Rw Ridge Count Classified According to Bonnevil's 

Method (6) 



Right 

DR 

Left 

Right 

ER 

Left 

Thumb 

25 


1 0 

2.5 


25 

'Foiefingci 

1 5 


1 0 

20 


10 

Middle finger 

1 5 


1 0 

10 


1 0 

Ring hiigei 

0 


3 0 

40 


3 0 

Little finger 

3 S 


2 5 

3 5 


30 

Total, each hand 
Total, both hands 

13.0 

21 S 

S 5 

13.0 

23 5 

10 5 


palm prints aie included heie to demonstrate the degree of similarity 
when cioss-compaied (Figuie 2) Ceitain of the iidgcs have been 
daikencd to biing out significant siinilaiities. 

In Case 1 the average diftei cnees and langes in quantitative indices 
for the finger piints of Bonncvie^s identical and fiateinal twins aie 
given Foi D R and E,R the diffeiences in total quantitative 
values as indicated in Table 7 is 2 0, which is idatively near the lower 
limit for identical twins as deteimined by Bonnevie’s data 

3 Asymniet} y 

On tlie few tests given where asymmctiy could be observed, nothing 
definite was noticeable, although E.R had a slightly better scoie 
with her left hand than with her right The twins claim, however, 
that they aic both light handed, and the supeiiority of E R's scores 
foi the left hand, while consistent, are not sufficiently gieater tlian 
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her scores for the right hand to wan ant a conclusion of the presence 
of left handedness 

4 Dcvelopincvtal Data 

At birth the twins weighed a total of seven pounds, D R, weigh¬ 
ing three pounds and E R four pounds. It is interesting to note 
that E R IS slightly tallei and heaviei now than D i? ^ a condition 
which has pi evaded almost since birth, but the difference in weight 
IS only a half pound and in height only thrcc-quaiters of an inch 
At the age of 11 both showed a veiy pionounced acceleration in 
growth, undoubtedly a noimal epiphenomenon of approaching 
pubescence. Shoitlv aftei DG \ biitli she had a stomach disease 
which was quite seiious Both had the measles at about seven 
months of age, chicken pox at seven ycais, and whooping cough at 
nine ycais E R had her tonsils removed at five years of age 
There has been nothing particulaily unusual about their develop¬ 
ment except as stated here As fai as is known, it has been quite 
typical’and normal 

5 Envtrouvisnt 

The twuis^ patents are Ameiican bom, then fathei is 50 years 
of age, of Geiman descent, has had civil engineering training, the 
mother is also 50 ycais of age, of French-Ameiican descent, a grad¬ 
uate of normal school and, prior to her mainage, a teacher The 
twins^ only sibling is a brother, 23 years of age, who attends college. 
Then home is in a small town near New Yoik City and the house¬ 
hold is comprised of father, mother, older biother, and mother’s 
mother. Their background is apparently of a substantial middle- 
class type 

The twins do not believe they are of monoz^ygotic oiigm and 
have been told otherwise by paients who wanted their children to 
have some individuality and not to be ‘^just twins ” Their parents 
have made eveiy effoit to develop each girl along lines pei taming 
to her special intciests Despite this opportunity for divergent 
development, it is worth noting how similar arc their inteiests and 
likes and dislikes They make no attempt to dress alike, but it is 
evident that they have similai tastes in clothes The twins have 
never been sepaiated fiom each other foi moie than a single night 
at a time They are not solitar}^ and do not lun away from the 
company of otheis They aie attractive giils and indulge m a whole- 
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somCi noimal social existence, enjoying the companionship of people 
their own age. In high school E R went around with one boy quite 
steadily, but DR. did not go out a great deah In college, how¬ 
ever, D>R. goes out quite often wrtli young men; 7LR does not go 
out as often as she did in high school. It should be cmpliasized that 
in spite of a desire on the part of the parents to pcimit the twins 
to develop separately as would any two siblings, the twins have 
really Ind very similar environments, one small diffeicnce being 
the fact that E R has in the past led a more active social life. 

6, Personality Timts 

Both twins have very pleasing personalities, possessing a great 
deal of charm and poise They arc luiid working and industnous. 
They both are working to help defray their college expenses, 
which shows a certain integrity of pin pose. They arc quite and 
unassuming and, m all respects, genteel and respectful, E R. is 
apparently the more dommant and extz over ted of the two. Slie 
seems to have more confidence and social presence in gicgaiious 
situations Howcvei, from observation there arc no stiikiiig diffei- 
ences in personality, 

7, Intel es is 

D,R, and E,R. have surprisingly similar inteicsts despite tlieir 
opportunity to develop along diverse lines. The two twins enjoy 
most forms of athletics, and arc particulaily inteicsted in hiking 
and camping. They enjoy the usual college social functions and 
attend them regularly With reference to vocational plans, D.R 
wants to be a doctor, She works in a doctor’s office apart from 
her college duties as a means of gaining preliminary “insight.^* E,R,\ 
desires are aimed at a position as a laboratory technician, and is taking 
courses in Physics and Biology in preparation for such a carcci 

8, Measwes of InUlhgence and Mecliantc.al /Iputude 

Results of the Kuhlmann-Andcison test aic listed m Tables 8 
and 9, a comparison of raw scores on different parts of the test 
being shown in Table 8 and Median Adental Ages and 70*s m 
Table 9. 

On the MacQuauic test of mechanical aptitude E.R, proved su- 
perioi to D.R., the formei’s inaifc placing her between the 
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TABLE 8 


Comparison op the Raw Scores om the Kuhlmann-Anderson Test 


Test No. 

DR. 

E.R. 

2+ 

8 

9 

25 

9 

6 

26 

14 

15 

27 

21 

20 

28 

12 

10 

29 

12 

11 

30 

14 

12 

31 

12 

13 

32 

9 

5 

33 

12 

12 

34 

13 

20 

35 

17 

to 

36 

9 

7 

37 

17 

17 

38 

7 

3 

39 

7 

6 


TABLE 9 

MFASURES of iNTnLLtCENCE AND 

Mechanical AniLm 


Test 

DR 


ER 

Kulilmnn-Andeison—Median il/Af 

17 yrs 5 mo 

16 

yrs 3 mo 

IQ 

108 9 


101 6 


MacQiinrne Test fo} Mecliafiical /Ability 


Tracing 

34 

55 

Tapping 

57 

49 

Dotting 

22 

25 

Copying 

48 

55 

Location 

29 

35 

Blocks 

10 

14 

Puisuit 

19 

25 

Total 

219 

258 

Giving a score of 

73 

86 

Percentile 

13 

39 

Group lepiescnted by sc-oie 

High avetage 

High 


and *Veiy high'* gioups and the lattci's inaik placing her near the 
“high avciage" maifc The only part of this test on which D,R, 
surpassed E R was in tapping* and she claims this is probably due 
to piactice in stippling necessary in biological work The lesults 
of this test aie listed in Table 9 
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TABLE 10 

JiBsvna ot Persohauty Tears 


Test 

DR 

h R 

Mossj Hunt, Omwal^e— Soctal I/tfelhffc/tctt 

1 Jtidgmcnt in social sjiuflUons 

Tcji 

29 

2S 

2 Recognition of the mental state of 
the speaker 

3. Observation of human behavior 

30 

26 

46 

38 

+ Memory for names and faces 

24 

22 

5 Sense of humor 

U 

17 

7 otnl score 

145 

128 

Percentile 

90 

70 

jAlJport and Allport j^S R^ac/to?! Sfu/fy Scotr -f 6 

+25 

Decile 

7 

4 

Interpretation 

First degree 

First tlcgroe 


o( submis'iion of Ascendance 


X.aird Personal fuventory C-2 Score 
Interpretation 

11 

More intioveited 
than 4% of 
women 

11 

Mure introverted 
than 4% of 
'ssoinen 

Bernreuter Personally Inventory 
Pcrcenrilcs 

(Neurotic tendency, low score 
means well balanced) 

F2-S' (Self-sulEciency, high score 
means ^lelf-sufliciency) 

B3'/ (Introversion-extroversion, 
high score means introverted) 
54-D (Dominance-siibmissionj high 
score means dominant) 

Fj-C (Self-conficlencc, low score 
means great self-conBdence) 

F2-5 (Sociability, high score 
means tion-socio!) 

164 

38 6 

70 

63.2 

116 

21 6 

0.0 

79 8 

00 

94 6 

00 

49 0 

H um - W a d ^ wor th T cm p cram rut Scnle 
Normal 

+2* 

0 

Hyslcroicl 

—1 

+ 1^ 

Cycloid manic 

+2'» 

+ 2* 

Cycloid depressive 

—1 

—I 

Schizoid autistic 

0 

~2 

Schi/oid paramoid 


+ 1* 

Epileptoicl 

-^3 


BpII Adjustment inventoty 



Home acljustmcnt 

excellent 

cxpciicnt 

Health ad;ii«itmcnt 

Rood 

excellent 

Social adjustment 

nvernge 

cveeJient 

Fmotionnl adjustment 

good 

excellent 

Total adjustment 

average 

excellent 
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TABLE 10 {conLinued) 


Test 

DR, 

ER 

Allporl-Vernon Study of Vatues (Peicentde’%) 
Theoretical 

50 

40 

Economic 

20 

50 

Aesthetic 

10 

50 

Social 

SO 

70 

Political 

80 

20 

Religious 

90 

50 


♦Significant points on tlie profile. 


9 Tests of PefSo?i(iUty Ttatts 

The lesults of the tests used arc arranged in Table 10 Noims 
are given wherever possible 

Wheieas obseivatioii and interview uncovered no striking differ¬ 
ences in peisonality tiends, some of the lesults of tests tabulated 
above exhibit marked dissimilarities Again using the PE^s leported 
by Carter (7)> statistically significant diffeicnccs weic found in the 
E2-S (self-sufficiency) and the B4-D (dommance-subnussion) scales, 
of the Bcrnreutei test. These showed E i?. to be significantly more 
self-sufficient than D R. and more dominant, Although no PE of a 
difference is available for the Fi-C (sclf-confidence) scale, the differ¬ 
ence shown of 83 points (law scoie diftcrence) would undoubtedly 
prove of significance and show E R to be moic self-confident Othei 
dlffeiences appeal in the social intelligence test, in the Allport AS 
Reaction Study^ in the Humm-Wadsvvoith scale, in the Bell-Adjust¬ 
ment Inventojyj and In the Allport-Veinon Study of Values 

10 Sutnfuary of Case 2 

Heie we have a pan of twins, apparently of monozygotic origin, 
who are extremely similar physically, but who differ quite signifi¬ 
cantly in IQ as deteimiiied by the Kuhlmann-Aiidcrson test, in 
mechanical ability, and in vaiious aspects of peisonality To attempt 
to account for the dissimilarities would be impossible because of the 
complexity of determining factors The wnter can here but reiterate 
the fact that he is reasonably certain of the single-egg origin of these 
twins, and will peimit others to speculate on the causes of the 
dlffeiences between these two It should be remcmbcied that their 
environmental contacts have been closely alike 
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D. Case No 3 

Twins G,L and M L. aie both male and wcie 21 years of age 
at the time of tins study. They were diagnosed as monozygotic 
by means of the techniques picvioiisly mentioned. Ag.iin tlic dcgicc 
of pliysicnl similaiitv was very pionounccd, making it impossible 
for the author to tell the twins apart. Thcie is additional evidence 
which tins wntcj believes may be construed as suppoiting a diagnosis 
of monozygositj' "When the twins were 15 venis of age and seniors 
in higli scliool, a peculiar condition developed jn tJic right arm of 
each twin Apparently the muscles from the elbow to tlie wrist 
in the right mm of each began to atrophy- They Jiavc been observed 
and given manj tests bv a prominent nerve specialist wlio was unable 
to state the cause or the real nature of the condition It is apparently 
a c«sse without known precedent, but it is especially significant that 
the same thing occurled in both twins at the srime time, Their 
scores in the strength of grip test sliow this deficiency of muscular 
strength in the light arm (rccoidcd in Table 11), Stiangelv enough, 
in the few months just pnor to this study the same condition began 
to set m in the left atm of each twin 

1. Physical Simtlanihs 

In this study, as in the previous two, close pliysical resemblance is 
quite apparent. The only sizeable diffei cnee is that M L has a 
cephalic index of 77,05 and G L, one of 73 98. This would place 
MX. in the so-called mcsoccphalic class and G,L, in tlte dolicho¬ 
cephalic class* While tliis difference m the shape of tlie head is 
present, it is not noticeable when looking at them in an attempt to 
distinguish one from the other 

2 . Pxnge) and Pahn Punts 

As in the previous eases, the finger and palm prints weic stiikingly 
similar in pattern and design when cioss-compaied The hngci 
prints, evaluated by Bonnevic*s technique, are given in then quan¬ 
tified foim in Table 12, The palm piints arc included as a means 
of showing moic concretely the icmaikable croi^.s-compal ison simi¬ 
larities (Figure 3). 

The difference of 3 0 in total quantitative value of fingci prints 
as shown in Table 12 Is relatively near the lowci limit foz identical 
twins as shown by Bonn evicts data. 
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TABLE U 


Physical Rcsfmijlance or run TwiiJS 




GL. 

ML 

Weight 


169 lb 

165 lb 

Height 


67'A" 

67H" 

Sitting height 


35"' 

35" 

Reach 


70J4" 

37^' 

70/" 

Chest 


37J4" 

3r 

Waist 


35" 

Neck 


ii'A" 

15/" 

Hips 


39" 

39" 

Head circnmfeience 


23)4" 

24/" 

Hcfid length 


20 68 cm 

20M cm. 

Head width 


15 30 cm 

15 78 cm 

Cephalic index 


73 98 

77,05 

Eye color 


Blue 

Blue 

Hair color 


Blown 

Brown 

Bicep 

R 

13'/," 

13" 


L 

U/" 

13/" 

Wrist 

R 

7H" 

7'' 


L 

7^" 

7/" 

Ankle 

R 


10/" 


L 

1054" 

10/" 

Calf 

R 

15" 

15/" 


L, 

15" 

IS/" 

Thigh 

R 

21" 

21/" 

L 

21" 

21/" 

Grip (average of 3 trials) 

R 

12 33 

25 00 

L 

39,00 

43 33 

♦Tapping test (average of 

3 trials of 30 seconds each) 

R 

210 

180 

L 

180 

180 

•Test of involuntary movement 

R 

7 

6 


L 

6 

6 

•Test of voluntary movement 

(average of 3 trials) 

R 

21 cm 

13 cm 


L 

13 cm 

7 cm, 


*Sec Cnse No, 1 for descnptions of these tests 


3 Asy7m}ietry 

Both twins aie right handed and ncithci claims to have had any 
childhood tendency to be ambidextrous or left handed Then right 
handedness is brought out in the results of the various tests of motor 
coordination as listed in Table 11 However^ had the same 

score for both hands on the Tapping Test and Test of Involiintaiy 
Movement No real significance can be placed in this, since the 
tests were not adequate as a measure of asymmetry, they were used 
merely to compare one twin with the other. 




FIGURE 3 
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TABLE 12 


Finger Print Raw 

Ridcf 

Count CrAssiriEn 

Accord I N(, to 

Bonnevie’s 



Method (6) 






GL 


ML 



Right 

Left 

Right 


Left 

Thumb 

90 

4$ 

95 


5 0 

Foiefinger 

60 

3 5 

6 5 


40 

Middle finger 

60 

35 

6 5 


3,5 

Ring finger 

80 

3 0 

7 5 


40 

Little finger 

40 

3 5 

40 


3 5 

Total, each hand 

33 0 

ISO 

340 


20 0 

Totii); both hands 


51 0 


54 0 



4, Develop mental Data 

M L was boin a half houi before O L. and weighed pounds 
as compaied to G.L who weighed 6J4 pounds 71/ L has always 
been slightly tallci and weighed a few pounds moie than G L G,L 
liad scarlet fcvci at foui years of age and 71/ L, had the same disease 
when he was 14 At seven years of age both had whooping cough, 
at eight they both had mumps, at nine chickenpox; at 10 measles 
Both have otherwise been in good health except foi the muscular 
ailment mentioned befoie 

5 Twins tn the Family 

In the last thiec geneiations theie have been three sets of twins 
in the family, one, a set which weie fiist cousins of the twins* father 
and who weie of unlike sex, one male and the other female, and 
two other sets of twins whose piobable oiigin is not known, i.e , 
wlietJiei 01 not they weie monozygotic 

6 Envu onifienl 

The twins* father is a high school teacher and has had a college 
education He is a Protestant and has no paiticulaily bad habits, 
The mothei is 58 years old, and went as fat as the second year of 
high school The twins have two male siblings both quite a bit 
older than the twins, one being 32 and the other 33 years of age 
at the time of this study. They have both had college educations. 
The home life is quite typical of middle class comfort They own 
theii own home, are self supporting, and sufter no essential wants 
The twins, when youngei, had many childhood companions and 
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always played together with the same friends. They have never 
been separated from each other foi more than a week at a time 
and neither has encoimtctcd anv stiiking experiences not shaicd 
by the othei. G L. and JI/X. have always been togethci in the 
same gjade in school and at present room togethci in college, take 
the same courses, and assist eacli othci in tlicii laboratory work. 
They have thus had quite similar enviionmcntal backgrounds. 

7. Peisonaliiy Tjaiis 

M L and G L. are both exceptionally intelligent in tlicir work, 
but A'LL IS meic of a “plugger,’* and GL moie content to take 
things easy M,L. is more inclined to intiovcitivc pursuits while 
G L is more social and ‘Mates” quite often. It has been two years 
hince M,L has been out in the company of a young lady. The 
twins aie not especially Imndsomc, and make a first impression of 
being surly, they arc, howevci, when one becomes better acquainted, 
both pleasant and agreeable, GX. is the nioie extioveitccf and 
dominant of the tvvo as attested by various filends of the twins, 
and il/X. IS shy, scclusive, and quiet. Both boys woik to earn part 
of their college expenses. M.L does some tutoring woik and G L 
works in the dormitory kitchen These occupations aic not matters 
of choice or interest, but merely jobs that were available. 

• 8, Inlet esis 

Their interests are for the most part the same Both intend to 
teach Physics and Chemistry in higli school. Their likes and dislikes 
are similar and show no divergence except that GX. likes social 
affaiis and the company of members of the opposite sex, while M.L 
does not Neither has any particular hobby or avocation, 

9 Measwes of Inielh/jence and Mechanical A pi Unde 

Results of the Kuhlmann-Anderson test are listed in Tables 13 
and 14, a comparison of law scores on different parts of the test 
being shown in Table 13 and Median Mental Ages and IQ in 
Table 14 

M L., whose IQ (sec Table 14) is about two points lower, was 
elected to Pin Beta Kappa and GX was not. Although G.L.*s aver¬ 
age has been just two points lower than M LS consistently for a 
period of eight years, his college lecord was just below, and MX.*s 
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TABLE 13 

Comparison or thf Raw Scorls on the Kuhlman-Anderson Test 
R csur rs or Person a iity Tests 


'l‘est No, 

GL 

ML, 

24 

6 

7 

25 

10 

9 

26 

15 

15 

27 

27 

28 

28 

12 

10 

29 

U 

9 

30 

14 

14 

31 

15 

15 

32 

14 

11 

33 

14 

IS 

34 

20 

20 

35 

14 

18 

36 

10 

10 

37 

19 

20 

38 

9 

8 

39 

7 

7 


TABLE 14 
Measures or iNTCLLicrNCc and 

Mechanicai AniLinr 


Test 

G L 

ML 

Kuhimann-Anderson—Median 

19 yrs 11 mo 19 

vrs V/i mo 

w 

124 5 

122 6 

MncQiiarne Test for Mediautcnl AbtUty 

Tracing 

33 

30 

Tapping 

38 

45 

Dotting 

19 

20 

Copying 

43 

40 

Location 

25 

34 

Blocks 

10 

15 

Pursuit 

20 

24 

Total 

188 

208 

Giving a scoie of 

63 

69 

Percentile 

62 

51 

Group represented bv score 

Low avei age 

Average 


just above, the aveiage reqiiiied by Phi Beta Kappa This shows the 
results apparently of G L/s greater interest in things social and 
Ins lesser application to intellectual pursuits. The difference, how¬ 
ever, is not really significant 

The scoies on the MacQuaine test of mechanical ability differed 
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table is 

Rlsoi rs oi' PiRsoNAi.nv 'I ists 


'1 est 

<7 A 

ML 

Moss, Jliinf, Oinwake — Soiinl Ittlcllwciice 



1 Judgment in socinl ‘,iumnons 

27 

28 

2 Recognition of the mental stfitc 



of llie speakei 

28 

28 

3 Observation of Inimnn behavior 

48 

41 

4 Memory for namesj and facos 

13 

19 

5 Sense of humor 

19 

J7 

Total score 

135 

133 

Percentile 

80 

80 

Allpoit and AllpoU /IS Reacfio/f Stujy Score 

H-3 

—5 

Decile 

5 

7 

Interpretation 

Average 

Fust tlcgrcc 



of submission 

Laird Pfi social Itivifnloty C-2 Score 

11 

14 

Interpretation 

More 

Mnic 


intro\ cried 

introverted 


than 329o 

Ihaii 57% 


of men 

of man 

Bernreiilcr Pn sofi/ihfy hivcfliory Pcicentiles 



Ncuiotic tendency^ low score means 



well balanced) 

20 0 

69 8 

B2-S {Self'Sii/liciencyj high scoie means 



self-sufhcicnt) 

27 3 

20 4 

BZ-1 (Intiovcrsion-cxtiovcrsion, high 



score means introverted) 

12 2 

54 6 

J74-Z? (Dominancc-snhjnissfon, high scoic 



nicaii'f doiTiinant) 

60 4 

17 8 

Fi-C (Self-confidencCi low scoic means 



great aelf-confidcnce) 

40*1 

81 8 

?'2~S (Social)ility> high score means 



noii-social) 

19 6 

58 4 

Till mm-Wadsworth Tempo ament Scale 



Normal 

4-2* 

4-2^ 

Hy steroid 

0 

—1 

Cycloid manic 

0 


Cycloid depressive 

0 


Schi70id autistic 

—1 

-hi* 

Schi70id paranoid 

—2 

—2 

Epileptoid 

—2 

—I 

Bell Ad jit St me fit Inventory 


- —“=S 

Uomc adjustment 

eveeilent 

excellent 

Health adjustment 

average 

good 

Social at! jiiatnient 

nnsntisfnclnry 

unsatisfactory 

Emotional acljuslincnt 

average 

avci age 

Total score 

33 

33 

Total adjustment 

average 

average 
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TABLE 15 {continued) 


lest 

G.L 

ML 

Allpoi t-Vernon StU(fy of Values (Percentiles) 

' Thcoictical 

30 

70 

Economical 

70 

60 

Aesthetic 

5 

10 

Social 

90 

50 

Political 

90 

90 

Religious 

90 

70 


^Significant points on the profile 


somewhat, enough so that GL was placed in the “low avciagc” 
group and ML in the “avciage” gioup accoiding to the norms 
set up by the author of the test G L surpassed MX on only two 
paits of the test, those of tapping and copying 

10 Tests of PefsonalUy T?(Jifs 

The same tests given to the fust two sets of twins were given to 
this pail Results are tabulated m Table 15, giving norms wheiever 
possible 

The tests in Table 15 conoborate the observational evidence and 
show M L to be the moie introverted of the two Statistically 
reliable diffeiences are found, using the PE^s of Carter (7), m 
neuiotic tendency, intioveision, and dominance as defined by the 
Bernreutei test In these thice AIL proved to be more neurotic, 
moic Introveitcd, and more submissive, chaiacteustics which, by 
populai definition, can also be shown to be present MX also 
shows a “high point” foi “schizoid autistic” on the Humm-Wads- 
worth scale It is likely also that, if PE^s were available, significant 
diffeiences would appeal in the sclf-confidcncc and sociability scales* 
of the Bernreuter, showing M L to be less self-confident and more 
non-social 

11 Snmmaiy of C/ise 3 

This pan of twins, although extremely similar in physical ap¬ 
pearance and measurements, and obtaining nearly the same IQ on 
the Kulilmann-Andeison test, showed a definite divergence in the 
tiend of pcisonality development Many writers on twins have 
shown that moie often than would be expected identical twins 
vary in this respect To be suie tins has been true of the other 
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two sets of twins studied here, but the diffciencc was not so clear 
cut and clinically appaicnt as in this ease. Tlieic weie iio upsetting 
discrepancies fioin one test to aiiothci, only deal consistency whidi 
makes the divergence all the more certain. 

E Summary, Suggestions, and Concluding Rj marks 

Having recognized the dcsiiability for gatliciing intensive data on 
single sets of twins as they become available, three sets of twins, 
diagnosed by leliable methods as monozygotic, wcic studied, An- 
thiQpomctric measures, tests of physical skill, measures of intellig^encc 
and various tests measuring, in an operational sense, ccitain aspects 
of peisonality were mride mainly for the purpose of dcmonstiatmg 
differences in behavior, in each ease, of two individuals who were 
bom with the same set of Jieioditajy chainctcristic delcnmncis and 
who have lived undei stiikingly similai ciwiionmental conditions, 
If Mendelian postulates me to be rcgaidcd ns iclinble, tlien the 
diversities in peiformancc that wcic uncoveicd must be interpreted 
m teims of the smalh almost intangible, cnviionmcntal differences 
that existed in each instance. Since it is Impossible to iinscinmblc 
these differences, any just conclusions from such data must await 
the eventual amassing of a gicat many such studies and their statis¬ 
tical analysis, safe in the secuilty ot numbers. 
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STUDIES IN AmMlSM II THE DEVELOPIMENT OF 
ANIMISM’^ 1 

Dep<a fnieip of Psychology, Utiivcisity of Nehtcjska 


Roger W Russell 


A Introduciion 

Intelest in the cxpeiimental study of child animiMn received 
consideiable impetus fiom PiagefcN two 1926 publications (6, 7) 
His theoietical views as expressed in these volumes aic based upon 
a wealth of detailed facts obtained fiom childien’s iespouses to 
expel iinental questions, as well as upon their spontaneous beliavioi 
iindei ceitain conditions of observation, Homwci, these data aic 
not sufficiently quantitative to allow foi statistical anal 5 Ms and, 
on this score, have been subjected to consideiable criticism (2, 3, 
4, 5)* The cntics themselves, on the othei hand, Jnvc not seen 
fit to establish quantitatively then argument and the point still 
1 cm a ms in dispute 

Piaget conceives of animistic development in the child as char¬ 
acterized bv ccitain definite stages. Childicn in the fiist stage 
considei anything as living 'which is of some use oi is m good con¬ 
dition, le, not bioken, damaged nor sepaiated fiom its normal 
context In the second stage anything that moves is considered 
living This is in contiast to the moie restiicted tlind stage m 
which the child distinguishes spontaneous movement fiom movement 
imposed by an outside agent, life being identified with spontaneous 
movement In the fourth, or adult, stage life is lestricted either 
to animals oi to animals and plants. 

Tlie tempora] couise of these stages has been expjessed by Piaget 
m the following statements (9, 537-5381 

1 . *‘Foi childien between four and six everything . . is 
alive” (Stage I) 


^Recommended foi publication by Wa>ne Dennis, and received in the 
Editoiinl Ofhcc on Maich 33, 1939 

This woik was conducted under the direction of Dr Wayne Dennis 
while the wiitei was Dn Pont Rescaich Fellow in Psychology at the Uni¬ 
versity of Vijgmia 
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2 ‘'Children of six and seven call >Yiiat moves alive in con* 
trast to wlint n inert'^ (Stage 2) 

3 . “From eight to ten years a new distinction aiiscs, that 
of original and acquired niovcrnent, 'lo be alive is to jnovc 
of oneself'^ (Stage 3) 

4 . ''Finally, at about eleven the child rcscivca life to nnimala 
and plants, or even to animals alone” (Stage 7). 

It is the purpose of tills paper to present an cxpeiimcntal study 
of cliild animism sufficiently objective to establish quantitatively its 
developmental course. 

B Mfthod 

A sUndai cUzcd method has been dcscubcd by Russell and Dennis 
(10) which makes it possible to classify children into the four 
stages of animism outlined by Piaget and, by so doing, permits an 
objective study of the development of animism. This method has 
been employed thiouglioiit tlie present investigatioJi. 

The procedure consists m indivuluallv iiucstioiung each subject 
concerning the animate oi ijianimatc natinc of a series of objects 
which have been chosen with a view to determining the position of 
the child in the scale of animistic concepts. Additional questioning 
to supplement the oiiginal icsponscs when the latter me not clearly 
intelligible IS provided foi. Precautions liavc been taken to guatd 
against the discrepancies arising from subjective classification of 
responses obtained by the method 

Tlic reliability of the method ns expressed by the coefficient of 
mean square contingency for cxainination-rc-cxainination scores was 
found to be 0.81 (this value cannot be expected to exceed 0.91 
with a 6 X 6 contingency table) 

C Subjects 

A total of 774 children were studied during the progiess of the 
experiment Of these 361 were eniolled in the Primary School 
in Worcester, Massachusetts, a city of approximately 200,000 in* 
habitants. The majority came from lowci middle class homes, and 
from English-speaking paientage. Those examined compiiscd the 
complete enrollment of the school and were distributed about evenly 
among the various grades. The lange in C/J was from 6 ycuvs 0 
months to 15 years 6 months. In the school cuiriculum some 
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jiatuie study was a part of the subject inattei of the higher giade 
pupils, but such special instiuction was not emphasised The chil- 
dicn as a whole had little oppoitiinity to obseivc natiiie at fiist 
hand in the mannei winch is available to all lUial childien 
The other 413 subjects compiiscd the fiist to seventh giades 
(inclusive) of the school m Albemaile County, Virginia 

They weie sepaiated into two groups, foi convenience referied 
to as the and '"R" gioups, on the bases of residence within or 
outside of the suburbs of the city of Chailottesvillc At the beginning 
of oui study, all of the subjects lived beyond the city limits of 
Chailottesvillc Howevci, duiing the piogiess of the experiment 
changes in the city limits occurred which resulted in the inclusion 
in the city of tlie above mentioned ‘'subuiban” areas, leaving thinly- 
settled 01 “luial” distiicts unannexed The sepaiation into gioups 
was accomplished on the basis of the new city limits 

As in the case of the "'F'" group natuic study was not empha¬ 
sized in the school cuiricuium. Howevci, since these subjects all 
lesided in aieas of considciabiy less dense population than did the 
gioupj It was to be expected that then contacts with natural 
phenomena would be moie numerous Of the "*'5'''' gioup 70 pei cent 
repoited having cither flowci oi vegetable gaidens at home, while 
83 pel cent lepoitcd animals or pets of some kind In the 
group the pciccntages weie somewhat higher as might be expected, 
being 87 pei cent and 95 per cent lespectively, While such data 
were not obtained fiom the Woicestei subjects, it is known that 
gardens weie veiy few m number and pets were far from common. 

After the examination for animism completed the subjects 
weie given Kuhlmann-Andeison IntelUgevce Tests. Due to ab¬ 
sences on the day of the adininistiation of tlie tests, mental ages 
weie detcimined for only 663 of the subjects. Table 1 presents 
the median /^’s, the standard deviations of the distributions and 
the langes in IQ values foi the thiee expeumental gioups. 

TABLE 1 


Results from the Kuhlmann-Anderson Intelligence Tests tor the Three 
Experimental Groups 


Gi oil p 

Median IQ 

^dts 

Range 


106 05 

9 00 

75 to 139 


96 90 

14 24 

52 to 130 


90 50 

14 17 

52 to 131 
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D. Results 

1 Classifitntton inlo Sffiffes 

Of the 77+ children exfiminccl onlv 10 had sysKMiiatic disi inotions 
between the animate nnd the iJLiniinnle vvlnLli wric not in accord 
with an)' of the four stages, This means that of all the subjects 
othei than those in the A^o Coinc/tf (AYj ), of which there Wcic 
57, onlv I 5 per cent did not definitely fall into one cn other of the 
designated stages Fm convenience of dcwription in the leinaiiulcr 
of the paper this ] 5 pci cent is lefcncd to as bcini? in a '"Specid 
Go 2 ic£pt^' {SC) Stage 

2, Pt o/^ic^shn of Stages 

Figures 1 and 2 and Tables 2 and 3 show the pciccntage of 
cases in each stage of concept for two-vear pciiods fioin mental 
and clnojiologicnl ages of 6 vcais 0 nioiuhs to 13 ycais 11 months. 

From Figure 1 it is appaient that the stage containing i)ie liighcst 


risiiTB I 

poi-eonb of Cabob tn Each Ciaco of Contapl for Two^Toat porloili 



StBfio Dio^B 

FIGURE 1 

Per Cent or C\srs in Each Siagl or Concept ior Two-Ypar i\//i Ptiuods 
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Plguro 2 

P«ro«nl. of C&OQi In Ewh of Conaept for Two-Yocr C A Porlodi 



Sioga SUgo 

FIGURE 2 

PCR Cl NT OF CA5CS IN EACIf STAOC OF CONCEPC FOR TVVO-YCAR Gi^ PERIODS 


TABLE 2 

Per Cent of Cases in Each Stage or Concept for Two-Year MA Periods 


Gioup 

ai/1 


1 

2 

3 

4 

SC 


6 "- 7" 

0 

69 

8 

10 

10 

3 


gO_ 

0 

50 

38 

11 

1 

0 



0 

33 

37 

19 

10 

1 


12°-13" 

0 

24 

17 

40 

18 

1 


6 ^- 7" 

12 

43 

19 

5 

16 

5 


go^ g/; 

4 

53 

29 

2 

10 

2 


10 ^-lP' 

0 

36 

44 

13 

7 

0 



0 

20 

37 

23 

20 

0 


6°- T 





13 

2 


8 “- 9" 





8 

3 







10 

0 







23 

3 
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TABLE 3 

PcR Cent or Cases in Each Stage ai CoNcrvr ior 'livo-YiAR Vmions 


Group 

C/I 

NG 

1 

a 

3 

4 

SC 

tfjpii 

6^- 7^' 

0 

rn 

20 

9 

9 

1 


0 

40 

41 

U 

7 

0 



0 

38 

27 

27 

8 

0 


12^-U" 

0 

24 

13 

3t 

27 

2 


6‘- 7" 

IS 

38 

18 

5 

18 

3 


8“' r 

s 

37 

33 

10 

10 

2 


lO'^-ll" 

0 

44 

36 

13 

6 

1 


12^ 13" 

0 

31 

45 

11 

13 

0 


6“- 7" 

20 

41 

16 

4 

12 

4 


i"- 9" 

2 

51 

20 

17 

10 

0 



6 

37 

25 

13 

17 

2 



0 

31 

30 

ZV 

13 

2 


peiccntage oi cases increases with jncjcasinf; incntnl despite 

tlie fact tlmt each concept stage cavers tlic cntiic age langc This 
relationship holds for all three groups studied in spite of their 
varied geographical lacations and socio-economic status Of con¬ 
siderable interest is the tact that not only is the piogicssioii similar 
foi the three groups, but it is very nearly the same in terms of pci- 
centnges in each stage at each age interval, the only significant 
difteience between the groups being in the 6“-7"' mental ace interval 
at the Stage 1 level. In this latter instance the g^onp exceeds 
the and groups, compensation for this dififcicnce being at 
the 2^0 and Stage 2 levels. 

The piogiess/on is not as clearly distinguishable in the case of 
the chronological age langc (Figure 2). However, it is apparent 
that the per cent of eases in the moie advanced stage levels incicascs 
with increasing age. The thice expcrinricnt.al groups reveal a close 
similarity as in the case of the mental age comparisons mentioned 
above. The greatest differences in this instance occiii in 6'’-?'' age 
interval at the Stage 1 level and in the 12“-13" age intcival at the 
Stage 2 level In neitliei case aie the difleicnees between the most 
widely diffeicnt groups reliable, as is shown by ciilical ialios of 
2.24 and 2.51 respectively. 

It might appear paiadoxical that groups with significantly different 
median IQ^s should not icvoal significant diffcicnccs where the cor¬ 
relations of stage and mental age, and stage and chronological age 
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aie 0.50 and highci (see coirelations given below) This lack of 
significant difteieiices might not exist if the number of cases were 
grcatci On the other hand, where the differences ai c gicat enough 
to appioach significance tliev favor the gioiip as being more 

advanced This latter fact is apparent from an examination of 
Figine 2, paiticulail)^ at the 12“-13" age mteival in Stages 3 and 4 



FIGURE 3 

Per Cent or Cases jn Each Stage or Concept for Two-Year MA Periods 

Comhined Groups 


TABLE 4 

Per Cent or Cases in Each Stage or Concept for Two-Year MA Periods— 

CoMDiNro Groups 


MA 

NC 

1 

2 

3 

4 

SC 

6 "- 7" 

9 

52 

15 

8 

13 

3 

8 "- r 

1 

50 

33 

9 

6 

1 

10 “-10" 

0 

35 

39 

17 

9 

0 

12''-13" 

0 

22 

22 

35 

20 

1 
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Figuie 3 and Tabic 4 piC‘>cnt: the daM foi tljc combined 
In these instances the pci cent of cases m the combined cxperimenta! 
gioups in each stage of concept is given as a fnnciion nf uKMUai 
age /it tvvo-ycai levels It is at once appaicjit llixit thejc is a piogics- 
sion of stages with increasing age Within tlic age limits icpic- 
sented botli the Concept Sta^e and Stage I begin at a peah and 
(timinish with increasing age; Stage 2 mcieascs until a maximum is 
reached xind then declines, while both Stage 3 and Stage 4 piogrcs- 
sivcly increase, the former distinctly preceding the lattci I'his evi¬ 
dence, combined with the manifestations of animistic development 
zevcnled by the study of the individual gioup dat/ij Icxavcs no (jijcs- 
tion /IS to tlie validity of the piogiession of sUges in the cxpcnmenul 
gi oups, 

Emphasis should be placed on the complete coveiage of the cntiie 
mental age range by all the concept stages Tins is pmticulailv 
Significant in view of Piaget’s statement of the temporal course of 
animism quoted above, Our results indicate the iiupossihihly of 
a sharp successive delineation of ariiniistic stages such ns that sug¬ 
gested by Piaget, 

3, Co) relation of Siaffe zvtih M/1 and C/l 

If an increasing age is comcidcnt with a developing concept, as 
the above considerations would tend to mdicate, we should expect 
a significant correlation between age and stage in spite of the com¬ 
plete coverage of concept stages. Table 5 presents the couclations 

TABLE 5 

CocrncicNTs or Mean Squx\re Continofkcy for tuc Rli auonships nETWPLN 
M/I ANt> CA Am Spaoe tor tiil ExrriUMENiAT Groups 


Group 

M,1 

cw 

UJ^tt 

0 5+ 

0 73 


0.60 

0 49 


0,5* 

0 57 

Combined gioups 

0 59 

0 62 


between both mcntxil and eJu ono)i3giCxil agci .im] stage for tJic tluce 
experimental groups and the combined groups. 

It will be noticed that, \n the mnin, the coefficients arc of n 
similar order of magnitude, which, although not significant for 
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individual prediction, do leveal a decided tendency towaid a group 
relationship 


4 Cot t elation of Sta^e ivifk Gtade in School 

Since the stage of concept does not coirelate moie highly with 
mental and chronological age, it might be that the development of 
animism is inoie closely dependent upon cxpeiiencc gained through 
progress in school, If this weie the case, coefficients of mean square 
contingency between stage and school giadc should be high, How- 
evei, the coefficient for the ''F*' gioup is 0 45; foi the gioiip, 

0 48; and foi the "R"' gioiip, 0 43 Again the correlations aie too 
low to be significant foi individual prediction, but, in this instance, 
they reveal even a weakci tendenev towaid a group lelationship than 
did the coiielations of stage with M/I and CA 

5. Sequential Development within the Individual 

So far we have dealt with the pioblcm of the development of 
animism only in teims of gioup compansons. However, an equally 
important question conceins the development of animism as a func¬ 
tion of incieasing age within single individuals Data pertaining 
to this aspect of the problem have been obtained by the ic-examination 
of individual subjects in some cases at one week and in othci cases 
at thiee months after the oiiginal examination 

One bundled and thiity-three subjects of the gioup, con¬ 
sisting of those childicti who entcied each giade in September,^ were 
arbitrarily chosen foi re-examination after a period of one week 
An analysis of the data shows that 18 per cent of the subjects 
advanced on their ictest, 9 pci cent legiessed and 73 per cent 
remained at the same level Russell and Dennis (10) have dis^ 
cussed a possible explanation for the regressions At piescnt wc 
are interested mainly in the fact that of those who advanced, 81 pei 
cent advanced by one stage, 14 per cent by two stages and 5 per cent 
by thiee stages and, of these who legicssed, 77 per cent legrcssed 
by one stage, 23 pei cent by two stages and 0 pei cent by thiee stages 
All subjects in the 'T' and ''R*' gioups, with the exception of 
88 absentees, wcic ie-examined three months aftei the onginal 

®Each grade wag divided into two gioiips, those entering in February 
and tliQse entering in September 
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examination. Table 6 shows the per cent of piofjressions and 
icgicssions foi tlie "5" and "R" groups combined. 

TAIILE 6* 

PR(K.tlESSlONS AND RfCRI SSIONS AS RCVCALID DY Rl‘►liYAMINA HON TJIRFE 
Months aiter the PiUMAiiv Examination—Coaidin to 
AND Groups 

Pi egressions Regressions 

I Stngc 2 Stages 3 Stages 4 Stages 1 Slag<» 2 Stages 3 Stages 4 Stages 
~s T% 34% 9% ^% 77% 15% 8% 

*0f the combined “S" and *‘R’* groups 36 per cent changed from'cxamina- 
tioii to re-examlnation, 33 per cent of these regressing and 67 per cent 
piogressingj while 64 per cent remained the saitie 'Ihc grenici per cent 
of change in these gioiips as compared with ihc group m. to be expected 
since the inlerv’ni between exnmin.Ttic^n nud re-evaiiiiri.ition tv as direc inontha 
as compaicd with one week. 

From the percentages given m Table 6 !t is clear that, when an 
inJjviJual changes^ tlic chances aic gicat that the change will he 
only one stngc^ whether it be above or below Ins pjcvions concept 
level. In the few instances where changes gieater than one stage 
do occur it may be that the time interval between examination and 
te^exan'kination has been sufficiently long for the individual to de¬ 
velop througf? more than one stage. Tin’s would picline the indi¬ 
vidual as passing from one stage to another in an oidcily fasliion 
even though lie remains foi varying lengths of time at each stage 
level. However, regardless of speculation as to an explanation of 
the few cases in xvlucli there is n change of moic tlran one stage 
level on re-examination, the great predominance of eases showing 
changes of one concept level only tends to indicate tliat in studying 
the animistic stages we aie dealing with a real scale I3y a }eal scale 
we me referring to one on which any change of mote tbnn one 
unit necessarily means a traversal of the inlei veiling vuul oi units 
during the process of the change 

All these facts lead us to stjcss the pjobability llmt, in terms 
of the animistic scale, indivlduaU do pass sequentiallv thjougli the 
series of concept stages with incicasing mental and chionological 
age. However, tire fact must be iccogni/.cd that an absolutely con¬ 
crete proof could only be obtained by a longitudinal siiivcy of 
animistic stages throughout their development in single individuals 
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6 Se^ Differeftces 

An analysis of the data on the basis of sex icveals no significant 
dlfteiences between the male and female subjects in any of the three 
gjoups. Table 7 picsents the pei cent of male and female cases in 
each stage of concept for two-vcai mental age periods. 


TABLE 7 

Per Cent or Mall and Femaib Cases in Each Stage or Concept for 
Two-Year MA Periods—Combined Groups 


MA 

NC 

1 

2 

3 

4 

SC 

6*^- 7" 

3 

52 

Male 

17 

7 

9 

2 

8°- 9" 

1 

43 

33 

1+ 

8 

1 

10^-11" 

1 

30 

40 

la 

11 

0 

12°-13" 

0 

18 

26 

37 

14 

s 

6“- r 

14 

51 

Female 

13 

10 

7 

5 

8^- 9" 

1 

59 

32 

4- 

3 

1 

10**-11'" 

0 

36 

38 

16 

10 

0 


0 

26 

20 

33 

11 

0 


7 The Untvefsahty of the Si(tge$ of Antnmm 

Piaget^s studies previously icfcircd to were conducted on a group 
of French-speaking childien, the exact numhei of which is not 
revealed 

The present study deals with thiec distinctly diffeient groups of 
childien, a Northern “urban” group, a Southem “suburban” group 
and a Southern “luial” gioup. Yet evidence has been presented 
which indicates that, in spite of their diversities, subjects in these 
three gioups aie icaclily classified into stages of animism on the same 
basis as those employed in PiagePs French group 

Data are also available foi 33 fust to fourth grade children in a 
small private school in Massachusetts. The aveiage IQ for this 
group is 121 and the group as a whole has had the advantages of 
specific nature studies. In both these latter regaids they aie moie 
nearly similai to Isaacs^ gioup (Mental Ratio 131) than any of 
the other gioups studied Analysis of the lesponses of these childien, 
while not allowing for statistical tieatment, due to the lack of a 
sufficient number of cases, still icveals an ease of classification into 
stages of animism 
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Furthei evidences foi the univcisalitv of the stap;e> of animism 
were found by Dennis (1) in an iiiinublishcit study of Ziini arid 
Navaho childicn hVin^ on. Indiai\ leseivaticms in the Amcncan 
Soutliwcst, Twcnty-ci^ht icsponscs to the siandaidi/cd senes of 
questions picviousl)^ described hv liussdl anil Dejuiis (10) wcie 
obtained and weic leadilv classified into staj^cs on the same basis 
as employed in the other studies hcic mentioned. 

Finally, Russell, Dennis, and Ash (11) have found ahuiulant 
evidence among feeble-minded subjects of the development of a sciics 
of concept btages identical to the senes found in the picscnt studies 
of normal childicn 

Cejtainly the divisioi) of animistic development into tlie stages 
suggested by Piaget cannot be questioned in the face of such a wealth 
of evidence fiom diverse sou ices. 

E Conclusions 

From a considciation of the icsiilts the following conclusions 
seem wan anted: 

1 It is possible io individmds tit to the stages o( tUftmisni 

suggested by Ptaget, This conclusion is substantiated by llic facts 
that' (a) 98.5 per cent of the subjects studied weic icadily classifiable 
into one or othei of the stages of animism, and {/;) evidence foi the 
univcisnlity of such a classification has been diawn from the examina¬ 
tion of Fiench childien (Piaget), American Uiban, Subuiban and 
Rural childien (Russell), children of high mental ability and special 
natuie training, American Indian children (Dennis), and feeble¬ 
minded subjects (Russell, Dennis and Ash) 

2 li ts fiiobable that iiuUvul/iah pass set/ue/itwlly thioiigh ihe 
seiies of concept stages ivith tnn easing mental and clit onological age. 
Evidence foi this conclusion lies in the fact that, (r?) cuivcs foi 
the per cent of cases m each stage of concept reveal increasing modes 
With increasing mental age, and (b) the data on the sequentiality oi 
development (the rc-cxamination data), while not fuinishing abso¬ 
lute pi oof, do definitely suggest an oidcily piogicssion of stages 
with incjeasing age. 

3, Atihongli the fundamental validity of PtagePs classi/icalton 
of concept stages has been pi ovenj ihe data have levealcd ihe 
hnposstbiliiy of hnuttng the age tange of the stages as Ptaget has 
attempted to do Ihis fact is apparent fiom the complete covciage 
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of the entire mental and chionolof^ical age ranges by each one of 
the concept stages 

4 The development of anr?nistic concepts n veiy nemly the same 
fot all thiee expeiimenfal atonp^ despite the i vamd qeofj]aphual 
locations and socio-economic status The thice gionps—uiban, 
subiiiban, and iiiial—^\vcie selected because of the belief that the 
development of animism might be influenced by experience with 
natuial phenomena In this regaid one would expect the suburban 
children to have more contact with nature than the uiban childien 
and the rural childien moie than eithei of the othet two gioups The 
facts that theie aie no siatitficnnt difteiences in tlie development of 
animism between the thiee gioups and that whcie the cliffcicnees 
are gieat enough to appioach significance they favoi the uiban gioup 
as moie advanced (C/1 at Stage 3 and Stage 4 levels), indi¬ 

cate that such experience is not an influencing factor 

5. Theie aie no uginfitaut diffeiences ui the development of the 
animistic siai/es between the male and female subjects in any of 
the three groups 

6 The stages of animism aie equally i elated to both mental age 
and tin onoiogual age, the CoeJJitunis of lilean Sqnaie Contingency 
for the combined gioups being 0 59 and 0 62 i espectively 
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AN ADJUSTMENT TEST WITH NORMAL AND HARD 
OF HEARING CHILDREN*- 

Teachers College, Columbia UniveisVy 


Rudolf Pintner^ 


Loss of healing supposedly makes an individual more uiitnble, 
less able to undcistand what is going on around him, peihaps more 
suspicious, peihaps moie obstinate Any or all of this might lead to 
a less favorable adjustment of the individual to his immediate sur¬ 
roundings, Whethci this is tiue or not, we do not really know. 
The object of this study is to see wliethei haid of heaiing children 
in oui public schools make less favoiable scores on an objective 
test of adjustment as compaied with noimal hearing chitdien in the 
same classes. The study was conducted in the New Yoik City public 
schools from Januaiy, 1934, to the present date The mstiument 
used was the Pupil Poitiaits Test (1) 

A. Tpie Subjects 

The children selected foi this study consist of a gioup of haid of 
hearing children and a group of normal childien, used as a control 
The haid of hearing children weie obtained fiom a list maintained 
by the New Yoik League foi the Haid of Heaiing The selection 
was based on results of a 2/1 /ludtoinetei Test given by the PF P,A 
project winch earned out the hearing tests in the schools of New 
York City, Childien fiom the fifth and sixth giades and some from 
the seventh and eighth grades weie chosen 

In the selection of subjects only those lecently tested foi hearing 
were taken. Those found to be hard of hearing by both the 2A 
Audiometer and the otologist weie chosen. The aveiage decibel loss 
in the speech lange was used as the measure of heaiing loss The 

♦Received in the Editorial Office on March 29, 1939, 

'The writer wishes to acknowledge the general help received in the 
study by Project No 665-97“3'6 of the Works Progress Administration, and 
in pnrticiilni he wishes to nieiiCioii the apeci/ii: aid given by Miss Rose 
Bloom and Mias Beatrice G Koot, who, aa woikers on the pioject, were 
responsible for the statistical analysis of the test data 
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normal oi control f^ioiip Avas selected at landom fiom the same classes 
ns tlie Jiard of lieajfnp; 

Tlic data gatheicd in this manner have been consideied as four 
samples, Sffinple I consists of a i^ioiip of noinial and haul ot bcaiin^ 
children examined befojc July, 1936 The Jiani of lieaiin^^ ncic 
tfiken fiom 26 schools in Biooklvn, Bionx^ Manhattan^ and Queens. 
The total number of cliildicn in Sample I is* 

llani (if /tCiirniR Nonna/ 

Boys 2»6 295 

GiHs 324 22S 

Sa?}iple II The childicn in tins sample were examined fiom 
October, 1936, to June, 1937 The haid of Iicaiin^ weic selected 
from 35 schools in the Bionx, Brooklyn, and Afanhattan. The 
niiinber in tins sample is 

Hard of hen ring Nnniui! 

Bdvs 202 306 

Girls 175 27 i 

Sample III' The childicn in this sample were studied fiom Septem¬ 
ber, 1937, to June, 1938 TJic giotip was selected fumi 21 schools 
in the Bionx, Biooklvn, and Alanhaitan. Tlic total luimbei in this 
sample is: 

Hard of hcanog Nonna! 

Boyi 110 115 

Girls 69 91 

Sample IF For this sample the same schools wcie used ns for 
Sample III However, only seventh and eighth giadc children wcie 
choi^en These seventh and eighth giadc childicn wcie selected and 
chosen in the same mannci as the cliddien in the other samples Tlic 
total number in this sample is; 

Hard of hearing Noimnl 

Boys 100 116 

Girls 131 179 

The total numbei of cases tested is 3,001, made up of 1,604 normal 
healing and 1,397 hard of licaiing childicn. 

Each liarcl of hcaiing gioiip is divided into two smallci groups 
according to ainounl of heaiing loss in the hctlei eai, All those 
childien who have a heaiing loss of 15 decibels or moic in the 
better ear aic put into one gioup, and all those with a licaiing loss 
of less than 15 are put into anothci. Each sample theicfoic, con- 
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sists of: Normal, Haici of Heaiing, Hard of Hcaiing > 15, Haid of 
Hearing < 15« 

E* The Test 

All the cliilclien, haid of lieaiing and normal healing, were given 
the Pupil PoiUaits Test This is a group test depending upon oial 
and printed diicctions It is a peisonalitj^ test consisting of two paits 
The first part, called School Adjustment, measuies the child*s adjust¬ 
ment to the school environment The second pait, the Fa7mly 
Adjusttneutj measures the child’s adjustment to the family situation 
The test consists of 100 items. Eacli item dcsciibes some situation 
m the school oi the family life of a child Foi example, Item I leads 
S D This child tells everybody what a fine school he goes to 
The child encircles cithei S foi same, oi D for diftcient, depending 
on what his icaction to this paiticulai situation is Each item is 
scoied so tliat the iespouse indicating good adjustment, whether it 
is S 01 Dj receives one point The highest possible scoie is therefoie, 
100 points A high scoie indicates good adjustment and a low scoic 
poor adjustment The number of items devoted to the school situa¬ 
tion is 73. The lemaining 27 items deal with the family 

C Results on Pupil Portraits Test 

Wc shall piesent the results for the Pupil Pott)ails Test as a 
whole and then results of the two sub-tests, the School Adjusiiuent 
and the Family Adjitsimeiii We shall set forth fiist the lesults of 
the foui main samples, thiee fiom the fifth and sixth grades and 
one from the seventh and eighth giades 

Table 1 (a) shows the results in teims of the Pnpil Poihmts 
scoie foi each of the samples and foi each sex Undei each sample 
we have the four sub-gioups, the normal hcaiing, the haid of hear¬ 
ing < 15, all the hard of hearing, and the hard of he<aung > 15 
We shall call the haid of hearing with a healing loss of < 15 decibels, 
the slightly iiard of hearing, and the haul of heaiing with a hearing 
loss of 15 decibels oi more, the cxtieme haid of hcaiing The slightly 
hard of hcaiing plus the cxtiemc haul of hearing constitute the 
haid of heaiing gioup Table 1 (r/) picsents the Pupil Poitiaits 
means of each of the control gioups so that comparisons may be 
diawn with the means of the three haid of hcaiing groups foi 
each sex 
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TABLE 1 (rt) 

AvERAcr Pupil Portraits Scorps op Normal and Hard oi IIearino Groups 
(Sth and 6tli Grades ami 7ih and Gindes) 



Boys 


Gi 

iris 


Sanxidc liearioff Bionp 

Number Mean 


Number 

Mean 

ff 

I NoimnI 

295 

82 1 

117 

228 

86.8 

9 1 

Haul of hcAfjng 15 

176 

81 5 

12 2 

156 

86.2 

10 4 

Hard of hearing 

286 

79.8 

12 8 

324 

84 3 

114 

E^tieme liaid of hearing 

HO 

77 0 

13 3 

168 

82,6 

11.9 

U Noimal 

306 

78 7 

13 0 

274 

82 6 

11 8 

Haul of heaung < 15 

145 

76 6 

14 4 

131 

82 5 

13,4 

Hard of heni mg 

202 

76A 

14 6 

175 

8L1 

13 6 

Ejctremc hard of heaung 

57 

74 9 

IS 1 

44 

77.8 

13 3 

III Normal 

115 

77.0 

13 5 

91 

82 0 

11.3 

Hard of hearing 15 

40 

718 

15 5 

27 

842 

7 3 

Ilaid of heal mg 

110 

71 6 

154 

69 

80 8 

10 1 

Extreme hard of hearing 

70 

713 

152 

42 

78 6 

no 

IV Normal 

116 

77 3 

'~Tls 

179 ' 

83 4 

10,2 

Hard of hearing <* IS 

54 

73 7 

13 3 

61 

85 3 

9 1 

Hard of hearing 

100 

74 8 

14 3 

131 

85 1 

84 

Extreme hard of licaiing 

46 

76 0 

15 3 

70 

85,6 

77 


TABLE 1 (*) 






Avlrvge School Adjustmlnt Scorfs or Normal and Hard or IIfarino 

Groups 

(5ih nnd 6th Grades and 7lh and 8(h Gindcs) 


Boys Girls 



Sample hearing group 

Number Mean 

(T 

Nil mho 1 

Mean 


I 

Normal 

295 

60,0 

8,8 

228 

63,6 

6 5 


Hard of hearing <“ IS 

176 

59,8 

93 

156 

63 2 

7,8 


Haul of hearing 

2Z6 

58 7 

97 

324 

61,9 

8 6 


Extreme hard of hearing 


56 9 

10,0 

t6S 


9,2 

11 

Normal 

306 

57 7 

98 

274 


36 


Hard of heaung < 15 

145 

557 

112 

131 


9,5 


Hard of hearing 

202 

554 

114 

175 

594 

99 


Extreme hard of hearing 

57 

547 

UB 

44 

561 

10 0 

iiF 

Noiinal 

115 

57 0 

9 9 

91 


8 1 


Hard of hearing 15 

70 

52 8 

H6 

27 

61 6 

5 4 


Hard of hearing 

HO 

52 6 

It 6 

69 

59 3 

7.8 


Extreme hau! of hearing 

40 

522 

H 6 

42 

57 8 

8 6 

IV, Normal 

116 


9,0 

179 

61 3 

7 1 


Ha id of hearing < 15 

54 


102 

61 

62 7 

5 9 


TIaid of hearing 

100 

54.3 

10 8 

131 

62 6 

57 


Extreme hnre! of hearing 

46 

55 8 

11,4 

70 

62 6 

5 5 
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TABLE 1 (c) 

Average Family Adjustment Scores of Normal and Hard or Hearing 

Groups 

(5th and 6th Grades and 7th and 8th Gindes) 



Boys 

Sample hearing group Number Mean 

Girls 

(T Niimbei Mean 

C 

I 

Normal 

295 

221 

3 7 

228 

23 3 

3 3 


Hard of hearing 15 

176 

21 8 

3 6 

156 

23 0 

3 2 


Hard of hearing 

286 

212 

3 8 

324 

22 4 

3.4 


Extreme hard of hearing 

110 

201 

3 9 

168 

21 9 

3 5 

n 

Normal 

J06 

20.8 

40 

274 

22 0 

3 9 


Hard of heal mg 15 

145 

20 7 

40 

131 

22 2 

44 


Hard of hearing 

202 

20 6 

41 

175 

21 6 

44 


Extreme hard of heaiing 

57 

20,J 

42 

44 

19 7 

3,7 

III 

Normal 

115 

20 0 

+ 6 

91 

22 2 

36 


Hard of hcniing <' IS 

70 

1^.0 

49 

27 

22 2 

2,7 


Hard of hearing 

110 

19.1 

4.9 

69 

214 

3 7 


Extieme hard of hearing 

40 

19 1 

48 

42 

20 9 

42 

IV 

Normal 

116 

21.0 

3 8 

179 

22.1 

3 8 


Haid of hearing <■ 15 

54 


41 

61 

22 4 

40 


Hard of hearing 


mm 

45 

ni 

22.7 

3 5 


Extreme haid of hearing 

46 

mm 

49 

70 

22,9 

3 1 


The mean Pnpd Pot halts score foi each hard of hearing group is 
below the Pupil Poi Units mean of the normal gioup foi each sample 
and for each sex Also> the general ranking ordei foi the tour 
sub-gioups from high to low is (^) noimal gioup, {b) hard of 
hearing gioup < 15, (c) all haid of hearing, {d) haid of hear¬ 
ing > 15, Although theie ate some minor deviations from this 
scheme, this ranking ordei indicates that the hard of hearing are 
not so well adjusted as the noiraal This lankuig oidei shows also 
that the greatei the heaiing loss of the group, the poorer its adjust¬ 
ment The outstanding exception to this lanking ordei is Sample IV, 
Gills, Heie the extieme haid of hearing score highest, then the 
hard of hearing, then the slightly hard of heaiing, and then the nor¬ 
mal The girls, whether they are normal or hard of hearing, score 
higher than the boys when compared group hy gioup For this 
reason, the statistical tieatment of the boys and the girls has been 
kept sepaiatc, and separate norms for boys and girls have been 
established. 

The Faintly Adjustment and School Adjustment tests follow the 
same tiend as the Pupil Poiiiaits total as Tables 1 (/?) and 1 (t) 
show 
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In order to view the cntiic pictiuc picscntcd bv nil ca-cs consideicd 
jointly, the icsiilts arc combined in Tabic 2 (/?) IIcic the seventh 
and eighth giadc pupih making up Sample IV have been added to 
the fifth and sixth giaclc pupils m the other thiec samples, because 
the aveiage scoies and stanclaul deviations aie vciv similai in all 
grades conccincd, A comparison of the mean Po>iioUs seme 

obtained by all the eases in each hcaiing gioiip should indicate 
whether oi not there is a difteience in adjustment between normal 
hearing chddien and hard of heaiing chilclien, and to what extent 
the (liffeicnce, if any, exists Table 2 (rt) sets foith the mean Pupil 


lABLE 2 (a) 

Pupil PoRTRAirs Scorp—Comparison or Nor*mai and Hard oi Hearing 

Groups 


Hearing groups 

Number 

Mean 



’'atir 




Boys 





Noimal 

832 

79 5 

12.6 




All liaid of hen ring 

698 

76 7 

14 3 

28 

70 

4 00 

Hard of hearing <;■ 15 

445 

77 4 

14 1 

21 

80 

2 58 

?Inrd of hearing >15 

253 

75 4 

15 5 

4 1 

1 01 

4.00 



Girls 





Normal 

772 

84 0 

108 




All hard of hearing 

699 

83 4 

11.5 

6 

58 

1 00 

Ha id of hearing <* 15 

375 

8U 

113 

7 

70 

9+ 

Hard of hcaiing > 

324 

81.9 

11.6 

20 

75 

2.69 


TABLE 2 {If) 

Sciiooi, Adjustment Scores—Comparison or Normai and Hard or Hearing 

Groups 


-^Viirr 


Hearing groups 

Number 

Mean 

tf 


Hut 

”<1111 



Boys 





Normal 

832 

58 3 

94 




All hard of hearing 

698 

56 2 

10.9 

21 

53 

4 02 

Hard of hcanng <' 15 

445 

i6 6 

10 8 

17 

61 

2 83 

Haid of hearing *> 15 

253 

55 5 

11 1 

28 

77 

3.66 



Girls 





Normal 

772 

61.6 

78 




All hard of hcanng 

699 

61 1 

8 S 

5 

43 

1 07 

Hard of hearing <' IS 

375 

62 1 

82 

,5 

51 

93 

Hard of heaiing "> 15 

324 

60 1 

88 

1 5 

.56 

2 72 
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TAHLE 2 (l) 

Family Adjustmeni Scores—Comparison oi Normal and Hard or Hearing 

Groups 


Hearing growpa 

N umbel 

Mean 

<r 


’’mi 

jUfijf^ 

^dl!f 



Boys 





Normal 

832 

21 1 

3 9 




All haid of hearing 

698 

20 5 

+.2 

6 

.21 

2 93 

Hard of hearing < 15 

4+5 

20 9 

41 

3 

24 

124 

Haid of heaiing ^ IS 

253 

20 0 

4.3 

12 

30 

3 89 



Gills 





Noimal 

772 

22 + 

3 7 




All hard of hearing 

699 

22 2 

3.8 

2 

19 

102 

Haid of hearing <■ IS 

375 

22 6 

3 8 

2 

26 

86 

Hard of heaiing > 15 

32+ 

21 7 

37 

7 

38 

2 46 


Pofttalts scoie for each hcaiing gioup foi boys and girU sepaiately 
and compares the averages 

The mean Pupil Pofttails scoie foi each haid of heaiing gioup 
of bovs IS below the mean for the normal hcaimg The control 
group of normal hearing boys has a mean Pnptl Po/ttaits score of 
79 5 This IS slightly below the norm established as mean for normal 
children The slightly hard of heaiing obtain a mean Pupil Poi hmts 
score of 77.4. Although tins is a small diffeience^ it is a statistically 
significant one The mean Pupil Poitiaits scoie foi the total group 
of haid of heaiing is lower than that foi the slightly haid of heating 
If we now considei the extieme haid of heaimg cases^ we find their 
mean of 75 4 diops even below the haid of heaiing mean and drops 
four points below the normal mean These diffeiences are statis¬ 
tically significant 

To summaiize, each hard of heaiing gioiip has a mean which is 
between two and four points below the normal hearing mean. These 
differences aie statistically significant in each case This is indicated 
by the fact that the difteiences between each haid of hearing mean 
and the normal hearing mean (Mean Difference) aie greater than 
two times the standard error of these diffeiences (y Diff*) This 
is set forth in Columns 4, 5, and 6 of Table 2, The probability 
of tire mean Pupil Poiituits score of any hard of hearing group tested 
being as much as two or four points lower than the normal hearing 
group IS at least 19 out of 20 Hence, the haid of heaung are 
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infcnoi to the population as a Avliolc jii then adjustment. These 
results aic obtained in each of the sub-tests, Family Adjustmeui and 
School Adjustment, for each of the haul of hearinft groups nf boys 
with one exception This exception lies in the fact that although 
the boys with a hearing loss <[15 decibels score diffcicnlly fioin the 
normal boys on the Ffrmily Adjust men f test, this diflcicncc is not 
statistically significant. 

Although the difference between the hard of hearing groups of 
hoys and the normal hearing bo3^s is slight, theic is even less of a 
difference between the hard of heaiing giils and the normal hearing 
girlsv The differences between the Prfpil Patttalts mean foi normal 
hearing and the hard of healing gioup as a whole is less than two. 
This IS also true foi the hnid of hearing gnls < 15 Thcicfoic it 
cannot be said with ceitaintv that these differences aie due to some 
factor other than chance As a mattci of hact, the mean Pupil 
Poiii^li, Family Adjustment, and School Adjustment scores for 
haid of healing girls with a heaiing loss < 15 is highei than the 
normal. The ha id of hearing girls as a whole arc not infeuor to 
the normal population of girls in adjustment. The extreme hard of 
hearing girls, however^ have a mean '-coic which is significantly 
lower than the noimal The facts so fai presented indicate tliaL the 
extreme hard of hearing arc not so well adjusted as the noimnl 
hearing These results are expressed only in teims of avemges for 
large groups They do not indicate tliat all extreme hard of hearing 
child:cn aic necessarily maladjusted In fact, maiiv of the extreme 
hard of hearing children scoie as high as the best adjusted normtil 
hearing children. This is shown very clearly in Figure 1, 

In these graphs, distributions arc given for the total noimal gioup 
and the extreme hard of hearing group As shown in the giaplis, the 
range is the same for all groups and the distributions arc very similar. 
It IS seen that the distributions are skewed Most of the cases arc at 
tile upper end of the scale. 

From the foiegoing graphs, it is evident that tlie distribution of 
the Pupil Potii aits test is skewed The median, therefore, may give 
a bettei estimate of the central scoie than the mean. And so, we 
shall investigate the medians and qiiai tiles of the scores 

Table 3 shows the medians and cjuai tiles for the Pupil Poitratfs 
scores. Once more it is seen that the same trend is followed ns in 
Tables 1 and 2—the greater the losb of hearing^ the lower tlic 
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FIGURE 1 

Perccntage Disfridotion of Scores on the Pupil Portrait Test 


Pupil Poiiimts scoie. Here again it can be said that tlie noiinal 
hcanng scoie highest and the extreme haid of healing score lowest 
Since the median for the hard of hearing is lowci than the median 
for the noiina!, it follows that more than 50 per cent of the hard of 
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TABLE 3 





MbDIANS ANI> QUARTiriS lOR 

Each Group ior tiii Vuini 

PoRTRAira 

Scores 


Boys 


Girls 


Hearing gioup N 

0i m Q, 

N 

Q‘ 

AfU 

_ 

Normal 832 

73 1 83 8 89 3 

772 

79 7 

87 4 

920 

Hard of hearing 698 

68 S 80.5 86 2 

699 

79 1 

87 1 

92 0 

Hard of hearing >15 253 

66 2 79 9 84 1 

324 

77.0 

85.5 

91 0 


TAHLE 1- 





PfRCENTACFS or CASFS F ALLIN(J Hciow 

A Score or- 83 




I30>K 




%<nr; 






Hearing group 

Numbfci below 83 

%iff 

<^(11// 


‘'iit/f 

Normal 

832 46 6 





Hard ot heaimg 

698 57 4 

10.8 

03 


4 32 

Extreme hard of heaiiirg 

253 59 3 

12 7 

0+ 


3 63 


Girls 





Pciccntngc of 

cases falling below ; 

a score 

ul 86 


r' 


ro 




Hearing group 

Numbei below 86 


‘'ill// 



Normal 

772 43 7 





Hard of heanng 

699 44 3 

6 

03 


23 

Extreme haid of hearing 

321 51 9 

8 2 

03 


2 


hcanng chilclien will lie below the noimal median Table 4 com¬ 
pares the pel ceil tage of cases falling below the class inteival in 
which the median of the noimal group fell. Here a laip;ci per¬ 
centage of eases Qccuis below this score foi tlic haitl of heanng 
than for the noimah It is also found that a still gieater percentage 
of cxticme hard of hearing cases lie below this scoic. These diffci- 
ences in percentages ximong tJic vaiious gicnips bear out tJie evidence 
of tlic other tables, namely, that the nonnal aie better adjusted 
than the haicl of hcaiing These diffci cnees bet\vccn normal and 
ha 1(1 of hearing show statistical significance for the bo 5 's in both the 
hard of hear mg and extreme luiid of healing groups Foi the gills, 
howeverj the diffeiciiccs show significance only in the cxlieurc Imid 
of hearing groups 

Another approach to the problem of hcniing loss and adjustment 
can he obtained by considering the con elation of hcaiiirg loss witli 
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Pupil Poi tidily score Tables 5, a, b, c, list the corielations foi the 
haid of hearing samples m ielation to bcttei eai and poorci ear, 

]\lobt of the coiielations aie negative They aie all small The 
combined coiielations for the total group of 698 boys arc not sig¬ 
nificant, The coiielations of 699 giils aie slightly significant foi 
both the bettei and poorer eai, It is inteiesting to note that in 
gencial tlie coiielations between Pupil PoiUaiis scoie and bettei eai 
are slightly higher than those between Pupil PorUmts scoie and 
pooler eai 

TABLE 5 (rt) 

Relation of Hearing Loss to Pupil PoRruAiTs 




Coi relation with loss 

Correlation with 

loss 


Sample 

Number 

on bettei cai 


on pooiei eai 


I 

Boys 

2S6 

— 16 


— 04 




Girls 

32+ 

— 20 


— 08 



II 

Boys 

202 

— 03 


03 




Girls 

175 

— 18 


— 06 



III, 

Boys 

ilO 

— 17 


— 16 




Gills 

69 

— 1+ 


— 17 



IV 

Boys 

100 

— 06 


— 00 




Girls 

131 

— 11 


— 17 



All boys 

69S 

— 06 

SD, 0+ 

— 03 

SD, 

0+ 

All gills 

699 

— 13 

SD, 0+ 

— 12 

SD, 

0+ 




TABLE S (b) 






Relation of 

Hearing Loss lo School Adjustment 





Con elation with 

loss 

Coi relation with 

loss 


Si 

ample 

Number 

on better eai 


on poorer ear 


I 

Boys 

286 

— IS 


— 02 




Girls 

32+ 

— 19 


—.07 



II 

Boys 

202 

— 03 


01 




Girls 

175 

— 18 


—.06 



III 

Boys 

no 

— 23 


— 12 




Girls 

69 

— 15 


— 20 



IV 

Boys 

100 

—.06 


— 03 




Girls 

131 

— 14 


— 19 



'All boys 

698 

— 08 

SD 0+ 

— 01 

SD 

04 

All girls 

699 

— 13 

SD 04 

— 15 

SD 

0+ 
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TABLE 5 (f) 

Relation oi Hearing Loss ro FAMin AojuiiMrNT 




Correlation ivilli loss 

Correlation with loss 


Sample 

Number 

on belter ear 

on poorer enr 


I Bovs 

286 


— 07 


Girls 

324 

—.20 

— 10 


11, Boy^ 

202 

— 03 

08 


Girls 

175 

—.16 

— 04 


III Boys 

no 

02 

— 20 


Girls 

69 

— 06 

04 


IV, Bovs 

100 

— 06 

08 


Gil is 

I3l 

— 05 

— 11 


All boys 

69S 

— 07 SD 04 

— 01 SD 

04 

All girls 

699 

— 11 SD 04 

— 04 SD 

04 


D. RrsuiTS or Partial and Muitipi f Coiuu iation 

In ortlei to make a stiuiv of ilie pnitial .nut multiple coiiclations 
between Pupil Poitiaits score, hearinjx loss, nnd intelliftcnce, those 
haicl of hearing cases were selected from the four samples which had 
both Pupil Poiiiutis scores and PIT, scoics, The IKLT . Pintnc} 
InieUigence Test, is a gioup intelligence test of the usual type, being 
predominantly verbal and depending on oral and piiiitcd directions, 

TJiere were 585 boys and 624 gnls, 1,209 cases in .ill which had 
these two scores. The correlations between Pupil Pot traits scoie arrl 
hearing loss, between Pupil Poitratis scoic and llentnl Age as 
determined from the Pintiier InielUgcuce Test^ and between Mental 
Age and hearing loss were called ijo, ^ 2 ^, respectively. TJ)en 
the partial correlation coefficients ^oa, between Pupil PoiHaifs score 
and Hearing Loss with Mental Age eliminated, nnd ^3 2 , between 
Pnprl Poitraifs and Mental Age with Hearing Loss eliminated, were 
computed This was done separately fox boys and girls The 
results are set forth m Table 6. The correlation of Pupil PoiUaiis 
score with Hearing Loss {rn) Js —.03 for the boys. This figtiie 
IS not significant, Phe con elation of Pupil Por i) aits score with 
Mental Age is +.30, The partial coefficient of coirelation (ijaa) 
between Pupil PoUtmts score and Hearing Loss with Mental Age 
eliminated, is increased from —.03 to —07. But —07 is only 1.6 
times its standard error Pliereforc — 07 cannot be consideicd statis¬ 
tically significant 
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TABLE 6 


Partial Correlaiions for Pupil Portraits, Hearing Loss, and Mental Agk 



t 



f 12 

— 03 

Boys—585 cases 

04 

not significant 

1 13 

30 

04 

significant 

r 23 

10 

04 

significant 

t 12 3 

— 07 

04 

not significant 

ri3 2 

31 

04 

significant 

f" J2 

— 12 

Girls—624 cases 

04 

significant 

Fja 

42 

03 

significant 

ra 

— 07 

04 

not significant 

1 12 S 

— 11 

04 

significant 

^ la 2 

+2 

03 

significant 


Boys and girls combined—1,209 

cases 

t 12 

— 04 

OS 

not significant 


35 

03 

significant 


00 

03 

not significant 

ri2 3 

—,05 

03 

not significant 

f 13 2 

35 

03 

significant 


The correlation between Puptl Poiijat/s score and Mental Age 
does not alter much when Heaiing Loss is eliminated The coeffi¬ 
cient changes from 30 to a paitial coi relation coefficient of 31. A 
study ot the partial correlation for girls, and for boys and 
combined leads to the same conclusions 

Since intelligence scoies and heaiing loss recoids were available, 
it was interesting to find the relationship between the Pupil Port!aits 
scoie on the one hand, and Hearing Loss and Mental Age on the 
other. This problem leads to the evaluation of the multiple correla¬ 
tion between Pupil Port) aits score as the dependent variate, and 
the measures of Intelligence and Hearing Loss as independent vari¬ 
ates For this purpose, the same correlations used in the woih 
with partial coiielations were employed These correlations for the 
boj^s are 

Pupil Portraits score and Hearing Loss in Bettei Ear —03 
Pupil Portraits and Mental Age *30 

Heaiing Loss and Mental Age *10 

The multiple coirelation then obtained is: 

R = 31 

This value is very nearly the same as those obtained from the correla- 
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tion of Pupil PoriraUs scoie and Mental Age, ami of PupH Ponjmts 
score and Mental Age with Heating Loss eliminated, namely, 
.30 and .31. 

Tlie multiple correlation coefficient foi guls is .42, which is the 
same as the paitiaL coirelation hetwcni Pitpil Potttmts scoic and 
Mental Age. When boys and gnls arc combined, the multiple cor- 
relation coefficient is .35. The partial correlation cocflicient of 
Mental Age is also 35. 

E Summary 

This study raises the question as to the geacial adjustment of hard 
of hearing public school cliildieiu The test used was the Pupil 
Porfimis Test, winch was given to 3,001 cliildien in Grades 5 to 8. 
There were 1,604 normal hearing and 1,397 haid of hcailng cases, 
The hard of hearing cases had been tested foi healing by the 
audiometer, the 2A audiometer, and hv otologists Hoaiing loss 
in the better eat as measured by the 2A audiometer was the quan¬ 
titative measure used 

The mean scoie foi the normal group of boys is 79,5, foi the hard 
of hearing boys 76 7. This difference is statistic«iUv significant The 
mean score for the extreme hard of hcaiing is 75 4 which is lower 
than the mean of the hard of hearing in gcncial The difference 
between this score and the noimal scoies is also statistically signifi¬ 
cant The normal girls have a mean score of 84.0, and the haid of 
hearing girls have a mean scoie of 83,4, This difference is not 
significant, Tlic extreme haid of hearing gnls with a mean score 
of 81,9 show a significant difference from the nomnial. In all cases, 
It will be noticed that the gnls do bcttci than the boys. 

In gencial the haul of fieaiing seem to be sliglitly less well 
adjusted as measuied by our test. This difference is not gicat for the 
boys and disappeais entirely so far as the girls aic concerned It 
is only when we take the extieme haid of licaiing groups, i.e,, those 
with a hearing loss greater than 15 decibels, that wc find a definite 
drop in score for both boys and girls. Evidently these extreme hard 
of hearing children feel that they arc less well adjusted tlmn noimal 
hearing children. Although the mean diftcicnccs between the cxticme 
hard of hearing gioups and the hearing contiol gioups arc statisti¬ 
cally significant, the actual difteicnees in scoie aie not gicat. They 
are not great enough to conclude that a certain degree of auditoiy 
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deficiency generally brings about lack: of adjustment m school The 
positive aspect of this study needs to be emphasized, namely, that 
most hard of hearing children in school vary as to their feelings of 
adjustment pretty much in the same way as their noimal hearing 
classmates. Auditory deficiency is a real handicap, but in most cases? 
the haid of heaiing child seems to make a noimal adjustment so far 
as we can measure this by our test As the auditoiy deficiency 
becomes moie seveie he seems to feel less well adjusted It may 
be that we might help to wipe out this difference by a recognition 
of his auditory defect early in his school caieer, so that suitable 
means for aiding him could be promptly initiated 
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A NEW PICTURE COMPLETION TEST^ 

Judge Rakei Guidance Centei 


Louise Wood^ 


A Introduction 

Piobably no peifoimance test has been more widely used or has 
aroused moie inteiest than Healy’s Piclonal Completion Test 11 
Wells (20) consideis it “among the major psvchometiic achieve¬ 
ments Besides very extensive use in the United States, child 
guidance clinics in many Euiopean countries, as well as in Aus¬ 
tralia and Canada, have found it a valuable pait ot testing equip 
meat While theie is little systematic data relating to its piactical 
application, it has been considcied a test of special appeiceptive ability 
by numcious authors. It has been found useful in woik with 
mental defectives and illiterates, and has been especially advocated 
for the examination ot delinquents and individuals showing poor 
social adjustment. 

The completion test appeared eaily in the development of test 
tecliniques and has continued much in favor. Ebbinghaus and later 
Trabue developed language completion tests, while Heilbionner 
had originated a series of incomplete pictures as early as 1905 Healy 
was the first to apply the concept to a peiformance test in his Pictorial 
Completion Test I which appeared in 1914 His second test was a 
further elaboration ot the idea with a far greater range of difEculty 
in the separate problems and a continuity of narrative lacking in the 
first, Soon after the publication of the He«ily Test IT m 1917 it 
was requested for use by the War Department and was incorporated 
in the Army performance scale for the individual examination pf 

^Received in the Editoual Office on March 31, 1939 

The author wishes to express her appreciation to Dr William Healy and 
Dr Augusta F Ihonner, for their inteiest and encouragement in the develop¬ 
ment of the test, to Di E Moiton Jellinek foi Ins assistance on the statisti¬ 
cal pioccduies, to Mlsa Annis Stmgis, Psychologist of the Newton Schools, 
Ml, A. 11 Cochiane, assistant superintendent of the Quincy Schools, and 
Ml J J Quinn, superintendent of the Winchester Schools for making it 
possible to collect the necessary data foi standardization, and to Mrs 
Maurice Shulman for her help in administering the test in the schools, 
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illiteiates and non-EoKlisli bpoakinj^ subject^. Liil(‘r it Ili** iipp^iircd 
in scveial othci pcifoiinancc scales, notablv the secemd foim of the 
Artiuii (1) Point Perfoinjance Siolv, the (hnv (3) Pa fo) manic 
Tests of Inielli^euce, and as an alteinate in the Coinell-Coxe (4) 
Pei foi tnajue /ILility Scale, 

Vjiiioiis completion te^ts have been devclopC{| since the appe.iitincc 
of the He<dy test In 1918 Shaw (17) published a picune test and 
in the same ycai Puitnei and Tnops (IS) bioufxlu <nit a diawniR 
completion test foi 5 ^oinig childlen. Street (J8) devised the Gestalt 
Coni filet ton Test which appealed in 1931 IIoucvci, a need lias been 
felt by many in the clinical field for a test wliich moie closely 
coiresponds to J-Icaly II, There has been notliinj; iivailablc wliich 
could be utilized for chcckin{r the peiformaiicc on the Iloaly test 
Even retesting aflei .m appreciable inteival has proved unsntisfac- 
toTY because of the great practice iactor involved The Wood Pirwne 
Completion Test has been developed as a companion piece to the 
Hcalv Picfonal Complefton T'esi II in an cflojt to fill this need 

Ih Dlveiopmi'NT or rin Tisr 

In dcvisintC n substitute foi the Hcaly tc&t» the foim of the test, 
the size, number and arinngcmcnt of the pictnics, and as fai as 
possible the colonns were puiposciv imitated, Like the oiiglnnl, 
the Wood tcbt consists of 11 pictures, one at the left to lie used foi 
demonstration, and the othei 10 \n two rows of (ivc each, mounted 
on two boards of tliiec-pV wood. Each pictuie has an incli-squaic 
cut out, and accompanying the boaids arc 60 iiKh-snuaic pieces, 
The pictuies show a succession of activities illiistiating a school 
ghVb clay, a giil being chosen as the central figiiie, in conlinst to 
Healy’s hoy, in ordci to make it pi^sihli* to vary the individual test 
problems more easily. The difficulties involved in devising te' 5 t 
pictures where the trussing objects must be depicted on mcb-squarc 
blocks with a uniform backgiound coloi aic veiy gieat and the 
possibilities definitely limited, Theic is no actual duplieiUion of 
Healy*s probletns although thcic aic some slight similaiiiics between 
the two SCI ICS Caic was taken to have the situations in the new 
test involve soinethuig thoioughly familiar to boih hovs and glils as 
well as to childicn in niiy walk of life 

As in the Hcaly test, tbcic is one coiicct solution foi each of 
the test situations and also foi each there am one cn innic plannccl 
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alternates to the coircct solution Thc-e will be designated in this 
aiticlc as **coiiect** and altnates'' respectively, «ill othei possi¬ 
bilities being classed as ^'enots!' Foi convenience, the 10 test pic- 
tuies will be refciieci to numbers, using Roman numeials, and 
the 60 pieces, which are numbeied accoiding to their standard ai- 
rangement m the box, by Aiabic numerals 

From many possible suggcbtions foi test situations 11 weic chosen 
as the most woikable, and sketches Avere made by a competent aitibt 
The accompanying small pieces included the conect solutions, the 
planned altci nates and a collection of extia pieces intended as crrois, 
a few of the lattei being blanks In geneial, thcie are two types 
of alternates, one which gives a vaiiatioii of the conect solution and 
one which shows an entiicly diffcieiit but plausible object In two 
instances tliere is a combination of the two types 



FIGURE 1 
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Alter using this tiial set foi seveuil montlH at the Jutige Baket 
Clinic one of the oiiginal pictiiies was found to be impiactical and 
was replaced, and many changes wcic made in the otheis as well as 
the insets. The resulting senes was used foi a luimbci of months 
until no new disciepaiicies in the details or dinicultics witli size 
01 perspective weic obscived, A thaid set of pictmcs was drawn 
and fiom this edition of the test about 250 recouls were collected, 
agaiii! at the Judge Baker Clinic. Upon analysis these sliowcd tliat 
not only the total mimber of conect solutions increased quite deiV 
intely and faiily legularly with chionological age, but the coiiea 
solutions foi the scpaiatc subtests also showed a fairly consistent 
age tiend. This was also true foi the sum of coirect and nltcinates. 
It was at this point that the test was put into final piintcd form 
so that data foi staiidiardizaiion could be gathered (Figiue 1). 

C. Directions for Administering 

The two boaidb me placed close togethci diicclly in fiont of the 
subject with the box containing the pieces at one side, prefciahly at 
the right. The examiner says* 

These pictures tell the atory of a girl's dny. They show the 
game gii I doing one thing aftci nnothcr on the same tiny. They 
begin here, where she'a getting up in the moraing, uiitl lake 
her right through the day {hidtc/ite seqtteffCe o[ pictutcs by 
pohiujft^) You see that there is a piece inisamg from each 
picture These pieces fit any of the spaces, but there are loo 
many to go in nt once You arc to pick out the one for each space 
that completes (finishes) the sense of ihe picture. Let's start 
here {Drfiioustt/tfiojt ptetun ) 

If the child bclects the conect piece tor the dcmonstiation pictuic, 
the window with the sim (No. 51), the alternate showing the 
moon (No 48), is shown to him with the queiy, '"PFould thu 
zumdoiu do as zvellf'^ Thcie is laiely any confusion on tins point 
although occasionally, with younger childlen, it is necessary to 
rpitcrate the fact that the girl must be getting up since the pictiuc 
begins the seiics. Tlic second alternate, showing lain (No. 14), 
IS then indicated with the ^amc form of question, '*JVonld this win¬ 
dow do as well?’* If the child gives any conect leason based on 
the othei pictures in the set it is accepted, but he is urged to find a 
clue in the dcmonstiation pictuie itself and if ncccssaiy the cat’s 
\hrdow is pointed out to him. 
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If the subject fails to select the collect piece for the demonstia- 
tion pictuie he is asked to find something bettci, and may be helped 
by questioning and suggestion to find the right solution The pro¬ 
cedure described above, of indicating the alternates, then follows. 
It is of the utmost impoitance that the subject understands before 
staiting the actual test that thcie is continuity in the series and that 
there is only one coriect solution for each situation No fuithor 
help IS given unless the child asks whethei he may make changes, 
which he IS allowed to do 

There is no definite time limit on the test, and the tune element 
does not enter into the scoring No mention is made of time unless 
the subject inquires about it, in which case he is assuied that he 
need not feel huiried The child who peifoims the task hastily and 
caielessly should be uiged to look ovei his woik and make sure 
that he has clone his best If at the end of 20 minutes the test is 
not practiCrilly finished it may be lemoved and scored as a failure. 
This piovision is to take caie of the occasional subject who finds it 
impossible to make decisions, usually a j^ounger child who has failed 
to giasp the pioblem adequately* For subjects 12 yeais and up 
the average time needed foi completing the test is about 10 minutes, 
with comparatively little variation by age Below the 12-year level 
the average time incicases giadnally, m inverse ratio to age, to 
appioximately 15 minutes at the eight-year level. 

At the completion of the test all the correct placements aie ques¬ 
tioned by indicating the planned alternates for each as given in the 
key below with the query, '"Wordd this one, ot this, o/ tins have 
done as well as the one you have put 

Thcie IS a slight variation in this procedure (Table 1) for Pic- 


TABLE 1 


Picture 

Coirect placementh 

Alternates 

I 

39 

15. 36, 60 

II 

25 

16, 41 

III 

19 

7, 22, 35 

IV 

5+ 

6, 21 

V 

2 

59 

VI 

46 

20, 23, 42, 3 

VII 

37 

10. 24 

VIII 

13 

47, 28, 32 

IX 

S 

45, 49 

X 

SO 

1, 58 
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luics VI am\ VITI In PiUiuc VI tUc fusl llucc altciiiaU's, Nos 20, 
23, and 42 aic shown, and if one of them is aci.eptc(l, nlhonatc No 3 
is not mentioned If, howevci, the child lespnnds that ihcie should he 
another stocking*; on the line, the fnurlli alternate, No, 3, is Imlicsited, 
In Picture VIII the alternates aie tiiven sini^lv, fiist No. 47, the 
bchool bag, to see if the child has giaspcil the geiicnil sUiiation, then 
No 28, the empty basket, and lastly No 32. With oldei child icn 
No 47 may be omitted as too obvious 

III any case where the subject accepts an mfcnoi choice, cicdit is 
given foi the final selection latlici than foi the collect solution, 
Very occasionally a child will insist on letaiiiing the concct piece 
without being able to give an adequate reason, hut it seems obvious 
that unless he is able to verbalr/c his reasoning it cannot be siifli- 
ciently clcai to deserve full credit, Those who have used Ilealy^s 
test to any extent are famihai with the frequency Avith which coircct 
placements arc made by chance. Hcalv’s dncctions call for ques¬ 
tioning; in all eases whcic the correct solution is suspected of being 
accidental, but many users have adopted a more systematic mciliod. 
This procedure has been continued in the new test. 

D Selfction or Group 

The test was adniinistcicd to 1,026 public school children, land¬ 
ing in age from 7 years 6 months to 17 ycais 5 months and in 
grade from second to twelfth, appioximately the same nlimber of 
boys as girls The nine schools used included foui giadc schools, 
two junior high schools, and tliicc senioi higli schools, located in 
tliice laige suburban districts with heterogeneous populations includ¬ 
ing a fair sprinkling of Negroes and Italians The testing covered 
a period of eight months in the school year of 1935-36, care being 
excicised to take samples from the diftcicnt grades before and after 
the middle of the year There was no rcfcicncc to school marks 
or class standing However, children nioie than two ycais iciaided 
m grade for age were excluded, as well as those considcicd by the 
teacher as definitely mentally retaulcd, and in instances wlicie an 
Intelligence rating Avas available, those with an }Q belmv 80. In the 
junior high school and high school groups the vanous courses, col¬ 
lege, general, and commercial, were about equally lepicsentcd, The 
selection throughout was made (list by grade, but because of the 
rnmnensc amount of time needed foi the giving of this test indi- 
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viduaily to such numbeis, the age-level gioupb were kept at appioxi- 
mately 100 each. Table 2 gives the distiibution of the total group 
by age and sex and Table 3 by age and giade. 

TABLE 2 


DisTiURoiioN ny Agl 


Age 

Bovs 

Girls 

Total 


7/(1- 8/S 

50 

50 

100 


8/6- 9/5 

SI 

SI 

102 


9 / 6 - 10/5 

51 

54 

105 


10/6-11/5 

53 

50 

103 


11/6-12/5 

52 

50 

102 


12/6-13/5 

53 

SI 

104 


13/6-1+/S 

53 

52 

105 


14/6-15/5 

51 

52 

103 


15/6-16/5 

50 

51 

101 


16/6-17/5 

St 

50 

101 



51S 

511 

1,026 



TABLE 3 

Distridution ny Agc and Grade 

Grade 

3 

9 

10 

11 

Age 

12 

13 

14 

15 

16 

17 

2 

24 

5 









3 

73 

36 

6 








4 

3 

58 

34 

9 







5 


3 

63 

33 

6 






6 



2 

60 

41 

$ 





7 




1 

55 

45 

7 




8 






51 

44 

4 



9 







54 

45 

6 


10 








53 

57 

6 

11 








1 

38 

52 

12 










43 

Totals 

100 

102 

105 

103 

102 

104 

105 

103 

101 

101 


E Development of Scoring Scheme 

Some statistical analysis of the raw data was necessary befoie 
It was possible to deteimine what soit of scoiing scheme should be 
adopted It was essential to know the logical stipulations inherent 
in the tost constiiiction and the consequent tieatment the data ic- 
quiied, The fiist pioblcm which picsented itself was whether the 
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test should be <vCorcd for each ajrc separately, ^vlicthcr it needed 
standardization for one inaikcti level onh, (jr whether the 
scoiinit should be based on some gcncMalized factoi. The first 
step was to ascc]tain whctliei oi not the coricct iespouses showed 
the same relative difiicultv for all ape levels The possibility tliat 
a certain test situation nupht be casiei for vouok chiUl than (oi 
an adolescent is quite conceivable, as the more niatnic intelligence 
might be an actual handicap in solving n rrlativelv simple pioblem. 
Should this assumption have pioved tiuc it wiiiild have been neces¬ 
sary to construct a score foi each age scpar.itch. Hv .niiiny^ing the 
frequencies of coiiect answers for each subtest bv age \\e find 
that only the absolute ficqucncics diffci fiom age lo age, but that for 
each age the number of coricct icsponscs is disudnited over the 10 
tests in propoition to tlic total couect placemen is foi each age, 
the measure of discrepancy between observatioii and expectation, 
IS entirely insignificant and consequently we may conclude tliat it is 
unnecessary to score the test for each age scpaiatcly* 

Some age cliffeicntiation in the use of the altcinates could justify 
the use of a general age factoi However, when an analysis of the 
ficquencies of these was made, it appeared that while the diflcienccs 
m coriect responses wcie balanced by dilTfcrcnces in crrois, the nltci- 
nates were used, with a few exceptions by «ll ages witli the same 
absolute ficquencies* Table 4, giving an imalvsis of the icsponi^cs 
to Pictuie 1 illustiates the method used which, of couisc, was 
applied to the other nine siibtcsts in the same manner. 

It should be noted that the significant contubutions towaid the 
X‘^ of 202 came entnely fioin the ‘Voiicct” plncenients and fioni 
“other ciror?"’ but that the use of the vaiious *hiltcinates’' and of 
the ^‘blanks*' is not diflEcrentiatcd bv age as evidenced in the insig¬ 
nificant of these columns. 

In the light of these findings jt was entirely justifiable to stand¬ 
ardize the test for one age only, the question being whicli age to 
select. As may be seen fiom Table 4 the 12-ycai level liad the 
lowest X- value foi Picture I and tins held tiuc fci the icst witli 
the exception of Pictuic III and with the above exception the value 
of always insignificant foi the 12-yGar level. Consequently 

the 12-year level was used tas the standard level. 

rheic are some othci featule^ of this analysis which should be 
noted before passing on to the development of the seming inctluul. 
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Thete is some association between the nunilun of tlic alteuititfs 
available foi a te^t situation and the ficqucncs of eriors. lii Kenpral, 
whcie tlicie aic inaiiv alternate pieces few errois aie made, .mil tlie 
convGisc is tine whcie thcic arc few allcrn.ites hMept foi Pictuics 
V and VII ciiois aie not paiticulailv ficiincnt PAiuie k the 
onlv instance in which theic ib a sinj;le .iltcrn.ite. In the tase of 
Pictuie VII, while two alternates aie piuvided, tiie pnihlem is such 
tliat with few exceptions it is Rrasped in entiictv oi not at all 

Having found a basis of selection of the standaiil level, it le- 
maliied to decide on the type of scoiiiig method, (Obviously, it must 
fulfil ceitain conditions In tlic fust place it was noted that while 
the frequencies of the coiicct placements icflectcd the dcgicc of 
difficulty of the iiulivjdiial test situations, this was not iicccssaiily 
tuic of the alternates and eirois. Consequently the scoiing bVsteni 
must be of a lietciocntical nature, with the concct solutions evalu¬ 
ated in relation to each othei, while the nltcrnatcs and ciiois must 
not be iclatcd to each otiici but to the ficqucncy of coiicct idacc- 
ment of the given svibtest Fvuthcimmc, it is evuient that the alter¬ 
nates for certain subtexts aie moic difliciilt than the coiiocl place¬ 
ments on some othcj subtests and, again, that some tvpcs of criois 
may have greatci merit than some altcinaies* Alicinates may have 
a small frequency because the correct solution is easy or because 
both the coircct and the alternate placements me difficult* The 
scoring plan must do justice to all these conditions. 

It was deal that theic is no wcU-iuundcd statistical scoimg 
system which would fulfil all these icquirements. Instead, it was 
neccssaiy to develop a scnii-arbitrary system, i cached tliiough a suc¬ 
cession of steps based on statistical procedincs, The fust step was 
to obtain a fust approximation to the values of tlic couect placements 
by taking the reciprocals of their frequencies (based on the fre¬ 
quencies of the 12-year level) and expressing them as percentages 
of the sum of the iccipiocals- Conectlng to the next integer we have 
the figures as given in Table 5 

Since the frequencies of Siibtcsts I, VII, and VIII diftcied from 
each other by chance only, it did not seem juslifitible to assign 
different values to them. Accoidingly a value of 17, oi the avciagc 
of the thicc scoics was assigned to each one Ilowcvei, while these 
three subtests did not diffci fiom each othei in difficulty from the 
standpoint of fiequcncy of couect solution, thcie weir actually 
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TABLE 5 


Subtest 

Value of (oiiect placement 

I 

19 (17) 

■ II 

9 

III 

3 

IV 

5 

V 

14 

VI 

7 

VII 

18 (17) 

VIII 

16 (17) 

IX 

5 

X 

6 


differences in dcgice of difficulty as leflccted in the number of ciiors 
The next step then was to coiicct the 10 values by a conection 
figure deiivcd thiough multiplying the number of eriors of a given 
subtest by the lecipiocal of the couect fiequeiicy and dividing by 10 
This figure was added (integers only) to the above scoies, thus 
giving values for the correct placements in which both absolute and 
relative difficulty were leflccted, though the latter is given a slight 
weiglit only Tins adjustment gave the values, still only temporary, 
listed in Table 6 

TABLE 6 

Snhtest Value of correct placement 


I 

IS 

II 

10 

III 

3 

IV 

5 

V 

17 

VI 

7 

vn 

21 

vin 

ir 

IX 

5 

X 

7 


The next pioccdure was the scoring of enors. The following 
formula was used to obtain the meiit of erroi placements 

^ / no cot feet placements and aliei nates — no etiofs X 
\no CO} let I placements and alternates -|- /?o eiiot:^/ 

Tliub negative weights were obtained when cirors weie in defect 
of coirect and alternate placements and positive weights if tliev 
were in excess, the weights vaiying fiom —10 to +10 These 
weights, adjusted to the next integei, appear in Table 7 The zeio 
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'rAIiLF, 7 

Subtest 

II 

\M 

IV 

V 

VI 

VII 

VIII 

IX 

X 


Wu^lit of errors 
<) 

^ I 

'H \ 

— -UJ 
- 1 - 6 

— 9 

— 6 



point \vn<; to be —10, and ail othei weic slnltcil 

It pwa rd s acco i d i nujly . 

Tlicie remained the assignment of values for the alternates, 


TAliLF, 8 
ScoRiNf, 'lAinc 


Coirect 

AUernaies 


1 

Errors 




(50) 

(10 

(3ft) 

(M) 


(la u, 17 i7 in) 




1 

2S 

5 

5 

5 


1 

nil 

other 

errors. 0 


(2-;} 

(16) 

('ll) 



(1H> (n J7 40 

11 fij) 



il 

20 

4 

S 



3 \ 

.01 

other 

errois- 0 


(10) 

(22) 

(3ft) 

(7) 






III 

u 

6 

0 

0 


AH eruirs' 0 





(51) 

(6) 

C2U 



(in) (177 




IV 

15 

0 

10 



2 4 

all 

otlici 

errors 0 


(2) 

(M) 




(in) m 




V 

27 

20 




6 8 

.il] 

Ollier 

cirois 0 


(•ft) 

(3> 

(20) 

(23) 

(<12) 





VI 

17 

4 

1 

2 

2 

All emus* 0 





(^7) 

(10) 

(20 



(18) (57) <.101 

(10 52, ' 

11) 


vn 

31 

23 

0 



2 8 2 

1 all 

other 

crrorB 0 


(13) 

(20) 

(•5y) 

(M) 

(47) 





viir 

27 

1 

7 

0 

1 

All errors 0 




IX 

(») 

(45) 

m 

(S3) 






IS 

7 


0 


All crrois' 0 





(SO) 

il) 

(SR) 



(l«, 10,22 20*30.31 

.3^3*1 41,52.53) 

X 

17 

9 

1 



1 

nil 

nthci 

cirors. 0 


210 










The laiKe fiRines arc the scorinR values, the MnnII fiKUiGs in parpnihcsc*; 
are the mnnheTS of the blocks to which the scores refci Where IS is mven 
a value, a corresponding value is given to any of the other hl.iiiks, 5 38. 43 
56. 
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This was done by adding the scoie of total eriors to the scoie of 
coiicsponding conect, and taking the average* This placed the 
alternates half way between the values of the coircct and tlie errors 
for any given picture, but through mdiiect influence of the correct 
It also placed the alternates in ielation to each othei The com¬ 
plete scoiing, giving the final values foi the correct placements 
as well as the values foi alternates and errors appeals in Table 8, 
it will be seen that tJie stipulations for the scoiing system set 
forth eailiei m this article arc fulfilled by the above plan The 
values for the coirect solutions are lelated to each other in degiee 
of diflSculty of then lespective test situations The altciHi'ites 
aie related diiectly to the ficquency of the correct placements and 
Jndiiectly to each other. In some instances alteinates have a higher 
scoie than the coriect solution for othei pictuies, (For example 
Alteinate 10 of Subtest VII has a higher value than the coiiect 
of Pictuies III, IV, VI, IX, and X ) Certain errors have higher 
values than the alleinates for othei pjctuies (Erroi No. 52 of 
Subtest V scoies higher than a number of the alternates for other 
subtests) It will be noted that Healy’s system of penalizing all 
11 rational placements by assigning a value of —5 to them has not 
been followed m the scoring of this test 


F RliSULTS 

The scoies for each of the 1,026 subjects wcie computed bv the 
scoiing table and fiequency distiibutions made for each age-level for 


TABLE 9 


Age 

A' 

Boys 

Mcnn 

SO 

N 

Girls 

Mean 

SD 

7/6- 8/5 

50 

+5 44 

16 89 

50 

4818 

22 99 

8/6- 9/5 

51 

58.92 

25.62 

51 

60 51 

30 26 

9/6-10/5 

51 

72 12 

32*55 

54 

69.98 

29 76 

10/6-11/S 

53 

88 79 

33 15 

50 

92 28 

34 41 

11/6-12/5 

52 

103 88 

31 +9 

50 

104.98 

29,69 

12/6-13/5 

S3 

108.81 

32 76 

51 

11081 

32 49 

13/6-14/5 

53 

122 +7 

3+15 

52 

123 69 

37 05 

14/6-15/5 

51 

135 35 

33 28 

52 

11919 

2g,9I 

15/6-16/5 

50 

128 36 

3+ 52 

51 

13414 

35.38 

16/6-17/5 

51 

128 16 

23 81 

50 

13548 

n 91 


515 



511 
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boys and girls sepaiately The means and standard deviations 
foi these giQups aie given in Table 9 

Except for age level 15, wheie the mean foi boys is significantly 
Inghei than for gnls, the means and standaid deviations do not 
diffei significantlv The single exception of the 15-yeai level 
natuially does not invalidate the meiging of bo 5 ^s and girls into 
one gioup foi each age level Graphs of the ficquency distribu^ 
tions foi these meiged gioups show in Figure 2, and Table 10 gives 
the means and standard deviations of these frequencies. 

TABLE 10 


Means and Standard Diviahons of Age Groups 


Age 

jV 

Mean 

SD 

7/6- S/S 

100 

46 8 

20 2 

8/6- 9/S 

102 

59 7 

28 1 

9/6-10/5 

105 

71 0 

312 

10/6-11/5 

103 

90 5 

38 8 

11/6-12/5 

102 

104 + 

30 6 

12/6-13/5 

104 

111 9 

33 4 

13/6-14/5 

m 

124 3 

33 7 

14/6-15/5 

103 

127 2 

32 2 

15/6-16/5 

101 

131 3 

34 2 

16/6-17/5 

101 

131 8 

28 4 


It is gratifying that the results show no sex difference which 
would have necessitated a double standard of norms, Gaw'^ (9) 
found no sex diffeience m hei woik with the Healy test Veinon 
(19) found a slight difference in favor of males, but it wfis not 
statistically significant A significant sex difference on the Wood 
test would have militated against its usage as a substitute for the 
Healy test, as well as limiting its general usefulness, 

For practical use deciles are undoubtedly the most satisfactory 
type of norm, These have been computed for each age group and 
have been slightly smoothed. Table 11 gives these lesults 

It was evident fiom the means of the age airays that the rela¬ 
tion between scores and CA was not liiicai. Consequently a 
correlation ratio, rathei than a con elation coefficient was computed 
foi the I|026 subjects with a icsulting of .689. This is a fair 
dcgiec of relationship but not sufficient foi the prediction of an 
individual performance On the other hand the mean of a group 
can be predicted very satisfactorily fiom such a ielation. 
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Deciks 


Age gjoiip 

1 

2 

3 

4 

5 

6 

7 

K 

9 

10 

7/6- 8/5 

^3 

30 

36 

40 

^ 46 

52 

58 

66 

78 

120 

8/6 9/$ 

JO 

37 

44 

50 

56 

63 

71 

»2 

lOJ 

160 

9/6-10/5 

38 

43 

54 

60 

66 

74 

82 

98 

120 

200 

10/6-11/5 

IS 

61 

7+ 

81 

87 

94 

101 

119 

135 

200 

11/6-12/5 

69 

77 

85 

9i 

100 

108 

117 

129 

iU 

210 

13/6-13/5 

70 

SJ 

93 

lOJ 

lOH 

116 

J29 

J 14 

J59 

210 

13/6-H/5 

72 


104 

III 

124 

B2 

143 

ISI 

167 

21(1 

14/6-15/5 

92 

101 

108 

116 

124 

134 

146 

153 

176 

210 

1 S/6-16/5 

92 

im 

112 

122 

132 

140 

148 

ISH 

176 

210 

16/6-17/5 

96 

106 

115 

123 

132 

J40 

148 

JS8 

176 

210 

(Slightly smoothed) 











N, of couise, chives only the dcfricc of iclation but nothing of 
its clmraacr, The natuic of the scatter hufficsted that the iclatioii 
between scoie and chionologicnl age was of ^omc logarithmic nntuic, 
though not a simple logauthmiL curve. At the ^anw time Jt was 
evfdcnt that for the observed range some kind of a parabola would fit 
the data pcifectly well. Because we wcie inteicstcd in piedicting 
standards for the observed range but not in desenhing the law of a 
cuive, ft seemed justifiable to use the parabola, cspcciullv since it 
IS iTiiich easier to fit than the logarithmic curve and since it Is much 
simpler to test the goodness of fit (Figuie 3). 

The equation of the simple parabola obtained here is; Y »= 
171,03 “b 34 64v — 0.98t^ whcie Y is the picdictcd score and x is 
the chionological age The n obw/ned was .69. The goodness 
of fit was tested by an analysis of variance. Accouling to this 
analysis deviations fiom the straight line \vcic significant, but dc^ 
viations fioin the simple pni<ibola were not significant 

In Table 12 arc given the predicted scoies for each year and month 
Within the observed range Mental ages can be obtained fiom this, 
but, as shown by Figure 3, the scatter around each predicted scoie 
IS veiy gicat and consequently the deciles for each age arc moic 
relevant noims. On the otliei hand, the expiession of tlic aesiilis 
of the Piciuie Comphtion Test in tcims of mental age might be 
justified by the fact that the scatter h no grcntei than that found 
for some of the widely used tc ts from which an IQ is dciived. 

Recoids of test results on the KuhlmamvAiulcison Scale wcic 
available at the various schools on 403 of oui subjects, all 8th 
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'IAULE 12 


ClironologicJl age 
Year Moiiili 


I'rcchcieJ •'Core 


7 6 33 6 

7 35 2 

8 37 (1 

9 38.6 

10 Itl * 

U »«8 


8 0 
1 
2 
3 
+ 

5 

6 
7 
S 
9 

10 

II 


43 4 
•(19 
46 6 

48 0 

49 S 

51 2 

52 6 

54 0 

55 6 
57 0 
58,1 
60.0 


9 0 61 4 

1 62.7 

2 61.2 

3 65 5 

4 66.9 

5 68 3 

6 69 6 

7 70.9 

S 72 3 

9 73 5 

10 74 8 

11 76 2 


10 0 77 4 

1 78,6 

2 79 9 

3 81.1 

4 82 8 

5 83,5 

6 84 6 

7 85 8 

8 87.0 

9 88 1 

10 89 2 

11 90 4 
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TABLE 12 {cotiinined) 


Chronologicnl age 

Year Month 

Predicted score 

11 0 

91 4 

1 

92.5 

2 

93,6 

3 

94.6 

4 

95,6 

5 

96 8 

6 

97 7 

7 

98 7 

8 

99 8 

9 

100 7 

10 

101 3 

u 

102 6 

12 0 

103 5 

1 

304 4 

2 

105 + 

3 

106 2 

4 

1071 

5 

108 0 

6 

108,8 

7 

109 6 

8 

110.8 

9 

111 3 

10 

112 1 

11 

112 9 

33 0 

113 7 

1 

1144 

2 

115 2 

3 

1159 

4 

116 6 

5 

117 3 

6 

118 0 

7 

118 7 

8 

119 4 

9 

120.0 

10 

120 6 

11 

121 3 

14 0 - 

121 9 

1 

122 4 

2 

123 0 

3 

123 6 

4 

124 X 

5 

124 7 

6 

125 2 

7 

125 7 

8 

126,2 

9 

126.7 

10 

127 2 

11 

127 6 
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TABLE 12 [coiilinued) 


Chronological nge ^ 

Year Month PrcdiUird su>rc 


128 I 
L28.5 

128 9 

129 3 
129.7 

130.1 
1304 

130 8 

131.1 

131 + 
1317 

132 1 


16 0 U2 3 

1 132 6 

2 132 9 

3 133 I 

+ 133.3 

5 133.5 

6 133 7 

7 133 9 

8 13+ I 

9 13+2 

10 131 + 

11 13+ S 


17 0 134.6 

1 13+.7 

2 134 8 

3 13+9 

4 135 0 

5 135.0 

6 135 0 


7 

8 
9 

10 

11 


15 0 
1 
2 

3 

4 

5 

6 

7 

8 
9 

10 

a 


grade oi below. Only ratings Avliicli had been obtained within a 
year of the time of administeiing the picture completion test were 
included, and the laigc majoiity had been seLiucil within si\ months 
of that time. An estimated mental age was computed fiom the 
Kuhlniann-Aiidcrson IQj and the chionological age at tlic time 
the completion tost was given When these mental ages wcie plotted 
against tlic completion test scoics, a ciiivilineai iclat/onshfp w.is cvn 
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dent, and consequently a con elation latio was computed Foi the 
403 cases this figme was 59, showing a fan degiec of coriespondcnce 
between mental age and completion test perfoimance. 

In spite of the widespiead use of the Healv Completion Tesij 
theie seems to be siuprisingly little available data on its correlation 
with other tests. Such figuies as can be found show considciable 
variation, having been woikcd out on groups selected on varying 
bases and fiequcntly with insufficient numbeis Much of the woik 
has been done with delinquents In a study of a laige numbei of 
repeated offenders Bionner (3) coiielated completion tests scores 
with Stanfoid-Binet IQ hy the rank difference method for ages 
11, 12, 16, and 17 separately, the /s langing fiom 0 to 33. Woith- 
ington (21) found an t of 41 between completion score and Stan- 
ford-Binet mental age on 143 unselectcd cases at the Chicago 
Buieau of Juvenile Rcseaich. Shakow and Millard (16), in a study 
of ISO adult delinquents, found an i of .40 with the Stanfoid-Binet 
Veinon (19), at the Maudslcy Hospital in London, compared com¬ 
pletion scoies foi 79 subjects 15 years and over with the Stanford- 
Binet with a resulting figure of 54 Moiganthau (13) also found 
an ? of .54 between the same measures on 116 unselected children 
in the 6th, 7th, 8th, and 9th giades. The figure found in the army 
testing was higher, 65, based on a group of illiteiate and non- 
English speaking men It has been generally conceded that the 
Healy test does not have a high correlation with the Stanfoid- 
Binet, although few of the figuies have been based on unselected 
groups. There are some icports of higher coiielations for other 
types of intelligence tests. Cornell and Coxe (4) found an ? of 
.61 with National Intelligence Test scores on a gioup of 101 school 
children Moiganthau (13) gave the Meiers Menial Measure to 
the group of 116 children mentioned above with a lesultmg r of 71 
with the completion test We have no data so far on the correlation 
between the Wood Completion and the Stanfoid-Biuet, The cor¬ 
relation ratio of 59 which we obtained between completion scoie 
and Kuhlmann-Andcison mental age on about 400 subjects from 
our total gioup shows some degiee of relationship and was worked 
out on a moie adequate sample than in many of the lepoited studies 
on the Healv test However, it has not the value of work based 
on individual lathci than gioup testing and was neccssaiily derived 
from estimated mental ages and on only part of our age lange Con- 
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scquently ^ve arc not justified in placing too iniicli cmpliasis upiin it. 
It is interesting that this figure is 10 points 1cmei than tlie correla¬ 
tion ratio between the test scores and chronologjt.d age l^.ised on 
the entire group of 1,026. The hitter latio of .69 coi rcspnjuls qiiitc 
closely to a correlation coefficient of .66 bciwccii chronological «igc 
and Hcaly score found by Cor/icJl and Coxe (4) on a group of 234 
school children. Tlmt the test seems to have a gicatcr relationship 
with chronological age than with mental age has numerous iinplica- 
rions which cannot be fully discussed in this I'lrticlc. If, as lias been 
assumed, the completion test measures general adaptive capacity, we 
should hardly expect a high degree of iclationship with the type ot 
^'intelligence’* whicJi is predicted by^ scliool success In a large group 
a somewhat higher correlation with life experience as represented 
by chronological age might well appear. The data foi n comparison 
between the results on the uiiscicctcd group used for this study and 
groups of unadjusted children is being gathered and may shed 
further light on this point. 

In attempting to ascertain the lelinWlity of the completion test 
the question oi the most favorable interval between test and retest 
arose, and it was only after considerable experimentation tliat an 
interval of not less than 15 months or more than 18 months was 
selected- Because of the novelty and vivid quality of the test ma¬ 
terial, the recall of detail tended to be verv marked even after a 
year's time, and of course was present to some degree at the time 
the retests were finally made, Especially among the children in 
the lower age ranges theie was a tendency to "find the piece I put 
m befoie** instead of solving the problem afresh. In older to lessen 
the practice factor, the retesting was postponed as long as seemed 
possible without the element of maturation becoming too great a 
factor. Two hundred and fifty-eight subjects of the original group 
were retested with an average interval of 16.1 months. The dis¬ 
tribution by age and sex appears in Table 13. 

It will be seen that the entire age range is represented, nlthough 
not evenly because of the difficulty in locating subjects wlicic there 
had been a change in schools, Howevei, the sample includes the 
entire range of scores on the first test, The cm relation coefficient 
between the first and second test scoics is .75. This of course, is 
fairly high, especially considering the stioiig element of maturation 
which took place between test and ictcst and tlie extent of which is 
reflected in Table 14. 
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TABLE 13 


Age at time 
of original test 

Boys 

Gil Is 

Total 

7/6- S/S 

10 

12 

22 

8/6- 9/5 

12 

11 

23 

9/6-10/5 

19 

21 

40 

10/6-11/S 

18 

18 

36 

11/6-12/5 

16 

11 

27 

12/6-1J/S 

14 

1+ 

28 

13/6-U/5 

12 

11 

23 

1+/6-15/S 

6 

10 

16 

15/6-16/5 

12 

12 

24 

16/6-17/5 

9 

10 

19 


128 

130 

258 

TABLE 14 

Observed score (AT) 

Test I 

Predicted score (T) 

Test 11 


20 

69 

40 

83 

60 

98 

80 

112 

100 

127 

120 

142 

140 

156 

160 

171 

180 

185 

200 

200 


I'he eiror of prediction is ±26,6 points 

y ^ S4 3 + 0 73 AT 

It was the original plan to administer the Healy Completion II 
to a certain pioportion of the standardizing gioup at about the time 
of the first testing on the Wood test, but here again a large practice 
factor appeared Veiy high scoies were gained on the Healy test 
when it immediately followed the other, and as it was not possible 
to eciualize this by alternating the tests because of the necessity of 
using the Wood scores for standardization, this plan was abandoned 
Consequently the Healy testing was done in conjunction with the 
retesting on the Wood test. The aveiage interval foi the Healy 
group was 16,2 months and the numbei 234 The distribution of 
this group by age and sex appears in Table 15* 

When the Healy scores weie plotted against the Wood scores foi 
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TABLE IS 


Age at lime 
of onginnl test 

Boys 

Girls 

Toinl 

7/6- 8/5 

10 

12 

22 

8/6- 9/5 

10 

9 

19 

9/6-10/5 

16 

18 

34 

10/6-11/5 

15 

20 

35 

11/6-12/5 

14 

a 

22 

12/6-13/5 

14 

16 

30 

13/6-14/5 

12 

& 

2U 

H/6-1S/5 

4 

10 

14 

15/6-16/5 

10 

12 

22 

16/6-17/S 

10 

6 

16 


ns 

119 

234 


the same group, tlicrc ivas some doubt about the linenmv of the iela¬ 
tion between the two tests* AJso tJic fact that the Henly test has 
about half the langc \n score of the othci might induce .i curvilinear 
relation The luicarity was tested through an analysis of variance, 
fioni which it was evident that no essential cuivilincaiitv was 
present The correlation coefficient between the Hcalv and Wood 
scores is 53. The ci lor of prediction is 14.5 score units Table 16 
gives the predicted values of the Hcaly score based on selected values 
of the Wood test. 


TABLE 16 


Observed score on Wood Test 

Predicted score on Jlcaly Test 

20 

55 

40 

60 

60 

6+ 

80 

69 

100 

7+ 

120 

7a 

140 

83 

160 

87 

180 

92 

200 

97 


Since the cojrelation is so loose, it is piohnhij' not advisable to 
predict one scoic from the other. 

The reliability coefficient of .75, while not sufficiently high to 
warrant piediction of individual pcrfoimancc, is faiily substantial 
considering the necessarily long interval befoic ictesling* Since, m 
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spite of the fact that the latc of maturation differs for diffeient 
children, a correlation of this degree appears, bv inference the value 
would be considerably higher if it had been practically possible to 
retest after a short interval Cornell and Coxc (4) retested 125 
children on the Healv Completion after an inteival of 11 months 
with a resulting leliability coefficient of .70, but apparently little 
has been attempted along this line. Moiganthau (13) retested about 
25 children on the Healv test after an interval of **a week oi more” 
and abandoned the project because of the change in the attitude of 
the subjects. The second test proved to be *'morc a matter of 
memory than anything else ” It is doubtless due to the difficulty m 
retesting with this sort of mateiial that there is so little known 
about the reliability of the Healy test 

The comparatively low coirelation coefficient of .53 between the 
Healy and Wood tests makes it impossible to predict the score of 
one from the score of the other Seveial factors undoubtedly in¬ 
fluenced these results The long interval between tests, the clifteieiice 
in range of the two tests, and the differences in type of scoring, espC' 
cially m the matter of negative values. There seems to be no ques¬ 
tion tlmt the Healy test is somewhat easier, and theie is some 
evidence from the litciatuic that the Healy norms are rather low. 
The type of test situation m both senes is so similar in makeup, 
however, that it seems safe to say that there is actually more of 
a lelationsliip between the two than this conelation coefficient 
indicates. Ccitainly the two tests may be used as substitutes for 
each other if not as true nltei nates 

Pictorial material of this nature has ceitain definite advantages for 
clinical use, since its attractive charactei and novelty appeal to children 
of all ages The Wood Completion Test is applicable to a wide 
age lange and to both bovs and girls. The means of the age 
groups show a consistent age piogiession, the test being discrlmina- 
twe through the 16-yea.t level, and deciles for each age level fiom 
eight to 17 years aie available The test in itself should prove of 
value as an addition to clinic test equipment. 

G Summary 

1, A need has been felt foi a completion test which could be 
used for checking or retesting the perfoimance on the Healy 
Ptcioii^l Completion Test II 
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2. T)ic Wood Com/flelioti Test is similar lu foim to the Ilealy 
test but presents a new set of problems 

3. After several tiial edetions, su/ficicilt data was accu/nulated 
from the use of the final fouii to dcmonstiato tlut the numbei of 
correct solutions incieased fairly icgulaily by chronohiKical age. 

4> The test v/as administcied to 1,026 public school children fiom 
7 years 6 months to 17 years S months. 

5. A semi-aibitrary scoring scheme was developed tliroo^li a 
succession of steps based on statistical pioceduics. 

6 Ficqucncy distiibutions wcic made foi each age level for boys 
and girls separately and the means and standard deviations computed. 

7. Except for one age level, these did not diffci significantly 
and consequently the boys’ and girls* scores were incjgcd into one 
group for each age level, Frequency distributions, means and 
standard deviations for the merged gioups are given. Deciles weie 
also computed lor each age gioup. 

8. A correlation ratio of .69 was found between completion test 
score and chronological age for the total gioup of 1^026, 

9. Predicted scores for each year and monlh within the observed 
range were calculated. From these it is possible to obtain a mental 
age, although the deciles arc considered more iclcvant norms. 

10. A correlation coefRcient of .59 was found between completion 
test score and Kuhhnann-Andcrson mental age for 403 of the sulijcctb. 

11. Of the original subjects 258 were retested on the Wood 
test after an average interval of 16,1 months with a fcsultnig le- 
liability coefficient of .75. 

12. Of the oiiginal subjects 234 were given the Hcaly test 
after approximately the same intcival, the r between Wood and 
Healy scores being .53, This lather loose relationship h undoubtedly 
influenced by the difference in rajige and other factors, While it is 
not sufficiently close to warrant the use of the Wood tcbt as alternate 
to the Healy test, the make-up of the two is so similar that one may 
certainly be used as substitute for the other. The Wood tost itself 
should be a valuable addition to clinic equipment. 
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THE USE OF PICTURES IN THE ESTIMATION OF THE 
SERIOUSNESS OF PROPERTY OFFENSES’^ 

University College, Northnjuestern University 


John C Eberhart 


A, Introduction 

Developmental analyses of social attitudes or social concepts ordi¬ 
narily lequiie that these phenomena be studied in very young chil¬ 
dren, ns well as in subjects of later elementary and secondary school 
levels. With adults or with child ten in the highci giadcs the ordi¬ 
nal}^ veibal test or qucstionnaiic methods can be used if they furnish 
data whicli arc satisfactory foi the particular pioblem involved 
But the use of these veibal methods does not solve the problem of 
obtaining comparable data from childien below the fouith or fifth 
grade level, wlieic reading ability is limited. It is necessary, thcie- 
foie, to develop additional methods. This paper will describe one 
such method which has been found satisfactory for secuiing a ranlc- 
ing of piopertv offenses from first and thud grade boys. 

The wiiter has been engaged m a study of the natuic and develop¬ 
ment of attitudes towaid property offenses in boys^ It will be 
nccessaiy to summarize briefly the objects and methods of that 
study in older to make clear the requirements a method for use 
witli youngei boys had to fulfill 

The study was designed to thiow some light on the tendencies 
which may be spoken of as an ‘^attitude towaid piopertv” The 
data consisted essentially of the rankings of a series of 20 offenses 
against propcitv by the paned comparisons method, ticated in the 
method outlined by Thurstone (6) The wiitei wanted to find out 
what factois are responsible for the lankjng of oftenscs against 
piopert}^ what changes take place in these rankings as the bov giows 
oldci, and what diftciences can be found between the rankings of 
delinquent boys and those of non-delinquent hoys 

The offenses used wcic selected fiom life histones written bv 

^Received in the Editoiial Office on March 31, 1939 
^This study will be reported m detail in a latei paper 
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delinquent boys and filed in the Institute for Juvenile Resenrcli in 
Chicago They were chosen so as to he fainilur to Chicago hows of 
the socio-economic status used in the study, '^Dic 20 ofifciiscs used 
aie given in the iollowing libt: 

L To swipe $l 00 from your biother’s bank at horilc. 

2, To help yourself to chocolates fiom a bo^ in your sislcr'-^ room 
3 To borrow your brolJicr’s bnseba!) wilhoiit asking 
+, To swipe your mother’s wrist waich and pawn it 
5 To lift $t OO from your father’s pqnls' pocket when taking the pants 
to the tailor, 

6. To keep $1 00 you fmd on the street, without trying to find tlie owner 

7 To cake a wheel from a wagon you find in (he alley. 

8 To keep a candy package you find after it hos fallen from a truck 

9. To keep $1 00 you see a man drop from, his pocket, 

10 To keep a ball and glove you find in the school yard 

11 To swipe flowers from a park, 

12. To snitch three tickets from a movie cashier, 

13 To steal candy and cigarettes from a boxcar, 

14, To ride on the street cor for half fare when you should pay full fare, 
15 To sneak by an cashier without paying 

16, To take a wagon from a boy’s back yard, 

17, To swipe a dollar from your boss’s desk 

18, To snitch fruit from a peddler's stand, 

19, To swipe and sell lend pipes from an old warehouse, 

20 To snenk a rvbber ha}} from a dime store coiinier. 

The oiJenscs were selected to rcprcscfit four kinds of piopcity: 
{a) property in the home (Offenses 1, 2, 3, 4, 5) ; (f^) lost property 
(Offenses 6, 7, 8, and 10); (r) property having many ownets 
(Offenses II, 12, 13, 14, 15, 19, 20); (d) property owned hy one 
person (Offenses 9, 16, 17, 18), Other vauahles are picsent in 
the offenscD, however, and these include («) value of the piopeity 
involved, (^) nature of the term used to describe the offense (swip¬ 
ing, bo 1 rowing, finding, etc,), and (t) likelihood of punishment. 

It was desued to sccuic rankings from rcpicscntativc gioups of 
boys fiom the first grade thiough the twelfth For subjects in giadc 
five and up a muncographed booklet was devised in wliirh cnch 
offense was paired with cvciy other offense. The numhei of pans 
icsultmg was 190, and the booklet eight and one-half pages long, 
(This booklet will hereafter be referred to ab the “verbal test” to 
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distinguish it from the “picture test‘d which was devised for use 
with Grades 1 and 3. The blank i& not properly a *‘test/’ but the 
term is convenient) The items were so arranged that each offense 
was listed first in as many pairs as it was listed second, and the pairs 
were arranged in random order The directions on the blank weie 
as follows* 

If we were asked, '*lVInch is ^orsCf to rob a bank or io steal 
an apple?** most of ns would say, **To rob a bank** If we 
were asked whether robbing a bank was worse than shooting 
a man, some of us would say, ^*Yes“ and some would say, 

"A^o " 

In the following examples you are to decide which one of 
the two deeds printed together is worse and make a cross (X) 
in front of it If you aren^t sure which is worse, guess Make 
one cross foi every pair When you finish the first page go to 
the second 

The paired comparisons method is particularly valuable for secur¬ 
ing the summary judgments of a group of subjects, rather than for 
securing the judgments of an individual subject The blanks marked 
by subjects in the eighth grade, for example, are scored by tabulat¬ 
ing, foi each pair of offenses, the number of subjects who judged 
the first offense as worse than the second. From the resulting pro¬ 
portions a “scale-value” can be derived for each oftense by the 
methods Thurstone has described (6), The unit of measurement 
for these scale-values is the standard error of observation, or, m 
other words, the standard deviation of a hypothetical distribution 
of judgments of the amount of “seriousness” separating any two 
offenses. The final score or scale-value of each offense indicates 
the position of that offense on a continuum of seiioiisness We 
are thus enabled to tell not only what the rank of the offenses in 
seiiousness is, but also how much seriousness separates any two 
offenses on the scale 

It was obvious that boys in the first grade could not read eight 
and one-half pages of wntten statements A little cxploiatory work 
soon showed that subjects of this age were equallv unable to record 
then own judgments when the items weic read to them They 
could not he dcncnclcd on to distinguish consistently right fiom left, 
or an upper line from a lowci line, nor could they follow the num- 
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bers of tbe pairs up to 190. When the wrjtci tried jeadini:; the 
offenses to one subject at a time, and iccarding the jud^piients him¬ 
self, two other difficulties appealed, (n) Thicc of the ofleiiscs seemed 
unfamiliai to the boys (sticctcai half-faic, waichoiise, bovcai) ; and 
(b) the boys appealed unable to remcinbei the fust offense long 
enough to compaic it with the sccoiul. Eight or ten bnvb wcic used 
as subjects during this pait ot the woik, and a stiimg tendency to 
choose file latter of two items was notrccabic. When ijuestioncd 
on tlie fust item the boys were frequently unable to leincniber wliat 
it was It was evident that satisfactory judgments could be given 
by fit St grade bovs only if the two stimuli wcic simultaneously 
present This suggested the possibility of picsenting the offenses 
visually, in picture form 

Prhvious Uses of Pictures as Tist Matmuals 

The use of pictures as test materials fs not new. The Junited 
language ability of young children has made pictures especially 
suitable for use m intelligence tests; and intelligence tests designed 
for illiteiates oi foi forcigricis with a pool command of ICiigli!,!! 
have also shown pictutcs to be useful as test matcilals In gencial, 
however, pictuic-testing has been limited to tins ficltl of intelligence. 
Test$ of character, pcisonality, attitudes, and “moral comprehen¬ 
sion** have usually been applied only to subjects wlu) could read. 
The following studies arc exceptions 

McGrath in 3923 (2) used eight sets of pictures among licr otlier 
tests of moial knowledge. They each represented an offense of some 
sort, and the child was given full scoie when he coi reedy diagnosed 
die section in tlic picture or pictuics. Tlic following picliirc<t weic 
included: (ff) A beggar steals a loaf of bread foi liis son (i) A 
beggar picks a pocket in fioiit ol a theater, (c) Two pictures aie 
used: one shows a quarrel at a caul game, and the next shows one 
man shooting the othei. (d) A pioneer in a log cabin is seen shoot¬ 
ing an attacking Indian, (e) Three pictures arc used; the fiist 
shows a chuich^ indicating that the day is Sunday; the second shows 
three bovs holding a confcicnco in their Suiulav clothes; tlie third 
shows them fishing (/) Tliioe pictiues aic again used, a hoy is 
seen beckoning to a gill, the two arc next seen taking a walk, and 
in the last pictuie he is kissing hci. (g) Two pictuics are used to 
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show a man. kissing his wife and family goodbye, and then to show 
him in a cafe dancing with anothci woman (//) Several women 
aie shown together gossiping The pictures as lepioduced m Mc- 
Giath^s monograph aie pooily done line drawings, filled with so 
much detail that the action is almost obscuied She mentions this 
as one of the difficulties of using the tests 

Pototzky (4) m 1926 used pictures of “primitive unarabiguity” 
to test ethical feeling {ethzsches Empfiuden) His method was to 
present 12 pictures, six which normally aiouse “positive” feelings 
(i pity^ affection, etcO» find six which normally aiouse “nega¬ 
tive” feelings (le, honor, disgust, indignation, etc) He then 
watched the child’s facial expressions and noted Ins comments. Among 
his positive pictures were (^) a helpful child binding the finger 
of a small crying child; (i) a boy coming to the rescue of a little 
girl who IS being beaten by two bad boys, {c) a coachman, in 
winter, coveiing his freezing horses. The negative pictures in¬ 
cluded (ff) two boys teasing a cat by holding her tail and beating 
her; (b) two children stealing the crutches of a poor sick man who 
has fallen asleep on a bench; (c) a boy stealing apples fiom a fruit- 
dealer's basket Pototzky presents no results, 

Woodrow (8) devised a picture-prefeience character test for 
primary children (1926) He used 11 sets of pictures, one set 
of four on each page of an II page booklet, Eacli set of pictures 
shows a graduated senes of responses to a social situation. The 
pupils rank the four pictuies on each page according to theli pre- 
faience for them as pictures, and mark their choices with crosses 
With one exception the four pictures on each page represented two 
desirable and two undesirable examples of the same trait The 
test IS scored by counting against the child deviations from the aver¬ 
ages of the nine-year-old group Woodiow repotts a icliability of 
-f-79 by retests, a correlation with mental age of +.48, and with 
chaiacter ratings aiound +40 

Mellinger (3, 1932) and Freeman and Freeman (1, 1933) 
have tested childicn’s picture piefeienccs by means of the paired 
compaiisons method Mcllmgci piesented only nine pairs of pic¬ 
tures at one sitting, using subjects from the fiist, tliiid, and fifth 
grades The pictuics wcie held up befoie a group of subjects, who 
rccoulcd then judgments hv drawing ciicles aiound the letteis desig- 
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jiating flic pictuics of tlicir choice. The Freeman^ used only nursery 
school childien, presenting the two pictures at one end of a 
that was painted black inside. The child was loUt to watch until 
the light was turned on, Their sittings were only .ilunit live minutes 
long 

Vance and McCall (7) in 1934 reported the use of a modified 
palled comparisons method witli pictures to determine childien's 
preferences among play jnatennls. They pliotogrnplicd 48 different 
play materials, classified into eight groups of six items cacli The 
items in each group weic paired with each other, but not with the 
Items m the other groups, the number of pair& being thereby con¬ 
siderably reduced. After each group had been gone through indU 
viduallyj the best liked play items in each of the groups weie* paired 
with cacli other. The result was an approximate rank ordet of the 
48 Items for each of the 32 pre-school subjects. C/roup scale-values 
could not be obtained by this method. The pictures were placed 
two at a time under a glass frame in front of the subjects, and a 
preference was obtained. The 148 pairs of pictures which made up 
the total series were displayed In three sittings for the kindcrgaitcn 
subjects and in four sittings foi the younger children At the end 
of one or two weeks the whole series w(w repeated to obtain an 
estimate of reliability. The reliability coefficients (obtained by cor¬ 
relating the total number of checks given each item at the test and 
at the retest) Were •4',78 for the four-year-olds, -|-,68 for the five- 
year-olds, "b 95 for the sir-year-olds* and +*87 for the total group. 

So far as the wiiter is aware the above studies compnsc the only 
attempts up to the present time to use pictures as test mateiials for 
other than intellectual ability or aesthetic judgment. Tlie use of 
pictures as stimuli in the paired comp^irisons testing for social values 
has not been tried. 

C The Devei.opment or a Picture Test to Correspond 
TO THE Verbal Tpst 

It cannot be assumed a prioii that anj picture cliawn to tlliisti.itc 
such a statement as those in the list of 20 propcity offenses will 
pioducc the same reaction as the statement alone. '^Fhe pictuics used 
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m the present study^ -vircie drawn in ink on 9 x 12 papei with only 
the essential details included. They were simplified as far as pos- 



^’The writer is indebted to Mr Karl Gasslandcfi formerly of the North- 
'western art depattment, and to Mr Wilhnm Ilnghcs for their assistance in 
designing and di awing the pictures 
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sible to correspond with the simple vcibal dcstrunion tlic Mine 
event. TJie pictincs of Offenses 4, lli 16, anti 18 are rcpioduced 
in Figures 1-4 to illustrate the gcncial appearance of tlic drawings. 


(' 



During the preliminary testing only one copy of each pictuie was 
used, but later they were icproduccd by mimcogiapli on Syi x 11 
paper and the pairs were stapled oi hinged together The miinco' 
graph reproduction was used because it was inexpensive and because 
the simple outlines which resulted wcic quite s.itisfactoiy for the 
purposes of the piescnt study All subjects were tested iiulividually 
by the writer, and no third pci son was present at any time. 
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Inst 1 actions were given iiifoimally about as follows 

I want to show you some pictures of boys doing a lot of 
different things I'm going to tell you what each boy doing, 
and I want you to lemember as be^t you can so you can tcU me 
if I ask you. Now, here are the pictures of two different boys, 

Tina boy {tudicatiug the one on the left) is taking a wheel off 
a wagon he finds in the alley. Do you see? And this one {on 
the right) is swiping liia mother’s wrist watch Do you know 
what swipe means? That’s right, it means *^steaV* Now look 
nt both boys. Which boy is naughtiest? 

The choice of the -word naughtiest*' was made after preliminary 
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work showed it to be more generally understood than ^^luofsc/* 
worst**haddesi!^ or nanghtier.^* 

Responses were usually immediate. The judgment was recouiecl, 
and the second pair shown, Those pictures were explained and 
the question, boy is uaughliest^" was asked again Each 

picture was explained the first time It appeared, and on tlie second 
appearance the subject was asked to tell what the bov In the picture 
was doing. If his version diflcicd significantly from the con ret 
one the cxpcrimentei corrected him. Subjects were ictjiiircd to ex¬ 
plain the picture before expressing a judgment until tlic exporimenter 
was convinced tliat they knew the offenses thoroughly. 
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Hoys of .any age arc quick to make use of any cues given them by 
whocvei asks them questions. They intcipret glances almost as 
easily as they do actual pointing and other gestures To avoid giv¬ 
ing cues in these individual tests, the experimcntei found it neces¬ 
sary to obseive the following precautions {a) when he asked, 
''Winch ho^ IS naughtiest^'' he looked either at the subject or straight 
ahead at the wall, not at the pictuies. (^) If it was necessaiy to 
explain one pictuie of a pair, both were explained with equal atten¬ 
tion to each (t) When explanations of pictuies weie necessary (as 
in the first pait of every sitting), the left-hand pictuie was always 
explained fiist, As each pictuie was on the light of as many pans 
ns It was on the left, this practice entailed no systematic space ciior 
In ordei to secure an estimate of the stability of response to be 
expected from fiist grade bojs, 25 pans of pictures, selected at ran¬ 
dom, were presented twice to a preliminary group of 12 subjects 
For the second presentation the pictures were reveised in spatial 
ariangemcnt—the right-hand picture in tlie first presentation became 
tlie left-hand picture when the senes was repeated It w<as desired 
to discover how ficquently the pictures judged the worse in then 
respective pairs would be judged the same at the second presentation 
Because the pairs were chosen at random, it will be understood that 
they varied considerably in the amount of “seriousness” separating 
then component offenses The pair made up of Offenses 4 and 3 
(swipe mother's wrist watch and bonow brother’s baseball), which 
offenses wcic consistently ranked as the most and the least serious 
respectively by the older subjects, is a sample of the paired items 
which aie a long distance apart on the seriousness continuum. 
Offenses 18 and 19 (to swipe lead pipe fiom a warehouse and fruit 
from a peddler) were usually judged to be of equal seriousness, no 
distance separated them on the seriousness continuum It is obvious 
that judgments given for the foimer pan would tend to be more 
stable 01 consistent than judgments given on the latter pair But 
even with a series of paiis selected at random theie should be a con- 
sidciablc amount of stability if the subject compichends the task and 
consciciitiouslv attempts to do as instructed Because the success of 
fiist giadc boys in these aspects of the task could not be predicted 
a pi 101 i, the stability senes was consideied necessary before the pic- 
tuic test could be consideied at all adequate. 
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The scues of 25 pairs was given and repeated during one Mtting 
of about 20 minutes Tlie experimenter and subject sat at a table, 
the subject on the cxpeiimeiitci s left. The pictures lualcing up eacii 
pair were simultaneously laid in front of the subject with instructions 
as on the previous pages. Because of tlic nature of the paired com¬ 
parisons test the subjects weic not aware that any of the pairs were 
repeated^ For the 12 prcliminmy subjects the following tuimbcrs 
of pairs out of a possible 25 were judged tlic same in both series'** 
22, 22, 21, 21, 21, 21, 19, 19, 17, 13, 13, 12, Since reversals of 
judgment would not be surprising on pairs of offenses close together 
in seriousness, perfect scores are not necessarily to be expected. From 
this standpoint the first nine scores above exhibit definite stability: 
the result could not have been achieved unless tlie subjects under¬ 
stood the task and made a sincere effort to carrj' it out. Because 
three of the subjects showed only chance success, and because such 
subjects should not be included in any determination of group rank¬ 
ings of offenses by the first grade, it was decided to include a re- 
peated stability series of 25 pairs of offenses in the final test seiics. 
In this wav subjects who failed to undcistand the task or to co¬ 
operate could be eliminated. 

Because the administration of a paired compaiisons series of 20 
offenses (190 pairs) to first grade children would icquiie at best 
two long sessions, nnd because some of the offenses dealt witli situa¬ 
tions unfamiliar to first giadc boys, it was decided to eliminate five 
offenses and use only 15 in the final picture senes. Offenses 13, 
14, and 19 (to steal candy and cigarettes from a boxcar, to ride on 
the streetcar foi half fare when you should pay full fare, and to 
swipe and sell lead pipes fiom an old warehouse) were dropped 
because they tended to be beyond the experience of first grade boys. 
Offenses 3 (to borrow your brother's baseball without asking) and 
6 (to keep $1.00 you find on the street without tiying to find the 
owner) were dropped in order to even up the propcity categories, 
and because they were difficult to picture cffcctivclv. The 15 re¬ 
maining items gave a total of 105 pairs when each one was combined 
with every other one. This is a significant reduction fiom the oiiginal 
190 pairs 


^Theae figures will hcrenftcr be called "stability scores 
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The 105 pairs just mentioned, plus a. repetition of 25 of the pairs 
for a stability score, gave a total of 130 pairs These weic piesented 
to the first grade subjects in two sessions of 20 to 30 minutes each 
The fact that evidences of fatigue duimg this period wcic lare may 
be due to the interest aroused by the pictures 

It was desired to secure m the stability score only a rough indica¬ 
tion of the subject’ll comprehension of the task. In the older gioups 
where reading ability and adequate vocabulary could be assumed to 
exist and where rapport was not so delicate a matter as in the case 
of the first grade boys, this measuie was not necessaiy There were, 
of course, isolated instances of leading disability in these older groups, 
but tliese were not usual The oftensc-rankmgs of the older groups 
showed that there were distinguishable degrees of seriousness be¬ 
tween most of the offenses Using the scale-values given by the 
10-yeai-old boys, the 105 pairs of offenses wcie lanked in oidei of 
the ‘^amount” of seriousness sepaiating their component items 
Starting with the pairs of extiemely discrete items (le,, items far 
apait in seriousness) every other pair was chosen to be repeated as 
part of the stability senes of 25, The 25 most discrete pairs could 
liavc been chosen for this series, but this would have left the re- 
maindei of the test series, including the whole second session, com¬ 
posed of the less easily distinguished pairs This seemed undesir¬ 
able from the point of view of maintaining the interest of the subjects 
The final series of 130 pairs was given in the following order* 
(^) the 25 pairs of the stability scries, (i) 15 other pairs chosen at 
random; (c) the fiist 25 pairs repeated in reversed spatial arrange¬ 
ment; and {d) the icmaining 65 pairs presented in random order. 
Parts a, h, and c made up the first session and Pait d the second. 

D Relation of the Picture Test to the Verbal Test 

In order to determine how closely the picture test corresponded 
to tlie verbal test, both foims were given to two groups of boys, 36 
twelve-vear-olds and 54 fifth giaders, a total of 90 subjects The 
vcibal test was given first in each case, with the picture test fol¬ 
lowing after an intewal of one month m the case of Gioup I (36 
subjects), and nftci one week for Group II (5+ subjects) 

To «avc time the picture test was given to these subjects in groups 
of 10, uatlici than as an individual test. The proceduie was as 
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follows; 10 sets of tile pairecl picture^, were prepared witli a veihal 
clcsciiption of the oftense below each picture, and tlie pans wcie 
numbered from 1 to 130. A rccoul sheet was mimeoi^iaplipil witli 
blanks for name, age, etc., a paragiapli of directions, and sp.ice toi 
marking the right oi left pictuic of each pair as more seiious. 'L'he 
directions and the appcaiancc of the iccord blank aic given below. 

/r/MT TO DO^ You have been given 130 pairs of picuirca. Each pair 
hag a number on the upper right hand cottier Eacli pair has t\so pictures, 
one on the left and one on the right, Each picture shows a bo/ doing some¬ 
thing, like swiping a rubber liall, or /mding a dollar bill, or somciliing 
similar. 

The first pair of pictures on the top of the pile is No, 1, Open it and 
look at die piciures Decide which of the two deeds sliown there is worst. 
If the deed on die right la worst, mark nn X under **RIGHT'* beside tlie 
number 1 in the column below here. If the deed on the left is worst mark 
the X under ^*LEFi** beside the number 1. Then do the snnic for pair No, 2, 
and so on till you have finished all of (hem, Mark only one for cacit 
pair 

Picture on Picture on Picture on Picture on 

LETT RIGHT LEFT RIGHT LEFT RIGHT I,LVr RIGHT 

1 -1 +l-41 81-Si 121-121 

2 - i 42-12 82-S2 122-122 

3 -3 43-43 83-33 123-123 

The directions were lead aloud to each group of 10 boys, imd 
the method of recording judgments was further illustiatcd by use 
of the blackboard, llic task proved not too difficult, and tlic h/gli 


TABLE 1 

OisnnourjoN of ST/Uurirr Scours fok 90 ^vJijvcrs Who Took Pictuhf Tlst 

IN Groups of 10 


Score 

Frequency 

25 

13 

24 

21 

23 

18 

22 

11 

21 

6 

20 

4 

19 

4 

18 

5 

17 

2 

16 

1 

15 

1 

14 

3 

13 

1 

Mean 23 02 

N- 90 
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stability scoies achieved by most ol the subjects indicated the degree 
of coopeiation the expeumentei received Table 1 shows the dis- 
tiibution of stability scoies foi the 90 subjects in these two com- 
paiison gioups 

It will be seen that the mean stability score foi these 90 subjects is 
23 02^ indicating that most of the subjects weic adequately stable, 
Tests with stability scores below 17 weie not used m the compaii- 
son, a fact which eliminated six subjects, tliiee in each group Three 
subjects had to be eliminated fiom Group II for othei reasons,^ so 
that the final numbeis available for comparison weie 33 in Gioiip 
I and 48 in Gioup II The comparison of the two foi ms of the 
test was made in two ways, (a) the offense rankings of each of 
the 81 subjects in the veibal test weie coiielated with the rankings 
of those same individuals in the pictuie test; (i) the scale-values 
obtained foi the veibal test by the 48 subjects in Group II were 
compaicd with the scale-values of the same gioup in the pictuie 
test 

1 Gompatison of the Verbal and Pictuie Tests by Individual 
Rank Orders 

Rank ordeis of the offenses foi both forms of the test for each 
subject were secured as follows* the test for Subject “y/" was ex¬ 
amined and the number of times he marked each oftense as woise 
than another was tabulated. In the 20-item verbal test tlie numbei 
of tallies foi the vaiious offenses® usually ranged from zero to 19, 

*Onc siibiect failed to finish his verbal test, a second subject consistently 
inailvecl the second item in each pan of his verbal test, indicating failure 
to understand or unwillingness to cooperate; and a third subject, in mark¬ 
ing his picture test, gave about the same numbei of tallies to each of the 
offenses, a result that could be achieved only with a very careless or a 
landom mmking Oidinanly the fifteen offenses received fiom 1 to 14 tallies 
apiece, but this subject’s offense tallies ranged only from 5 to 10, despite 
the fact that he had a stability scoie of 18 

®Thc ranks of only IS offenses fiom the verbal test were required for the 
comparison. These could have been obtained by tabulating the judgments 
on just those 105 pans which contained the 15 offenses Rank orders ob¬ 
tained these two ways may dlffei somewhat, because the removal of five 
Items will affect the lemalnilig 15 items cliffereiitially To determine if 
these two methods of obtaining the rank orders altered the results sig¬ 
nificantly, both methods wcie used on the vcibal tests for the 48 subjects of 
Group II, and the two sets of rank orders weie compared with the i anks 
from the picture test The lesults will be presented in a later footnote 
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for the I5"item picture test the range was zero to 14. From these 
tally totals a rank order of llic 15 uffcnscs was detcrmiiird, aiul the 
laiiks of the two foims of the test foi cMch subject were uiiiehited 
by the ja/ik difference mctJiod {tho). The resulting SJ coj relation 
coclRcicnts reveal the degree of rclalionslup CMSting between one 
subject’s judgments on the verbal test and liK jucigniefits on the 
picture test It be lemcmbcrcd that the paired coinpaiisons 
method is not primarily one for use in >tiui\ing indiv'iduals, aiul tiiat 
its chief advantage lies In the accuraev witli wliich it perniits the 
comparison of groups, The individual coirelation LoeflKients pic- 
sented in Table 2 shovild be evaluated with tin*, fact in mind 

TABLE 2 

DrsiHioanoN or ^At-Jk-ORom Coprircirj^rs mnirfw P/cii/re aNO Vf-KnaL 

Tpsrs 


Si/c of rli« Frcipicncy 


+ 90 to + 99 15 

+ 80 to + 89 21 

+ 70 to +,79 21 

•h.CO to +.^9 ]J 

+.50 to + 59 7 

+ 40 to + 49 3 

Below +.40 3 

Median: +,787 N: 81 


The median con elation of +.787 between the pictuic test and 
the vcibfil test seems sufficiently high to indicate that individual 
judgments on the two forms of the offense compaiison liavc a moder¬ 
ately high degree of commonality,® Since the study of which this 
report piesents a part Is concerned with group attitudes, evamination 
of individual records on the test is valuable only for the light it 
sheds on the gioiip results. The coirelations reported heic aic the 
product of five factors* (ff) the degree of equivalence between the 

‘This medinn of +.787 represents a coinpniisoti of r.inkM from the picture 
teat wuh ranks from the verbal test determined by tabulating; jiidgjnciUa 
for nil 20 Items. When jiulgmcnts on only 15 items in the vcrb,il lest arc 
tnbulntcdi and Ihc icsulting ranks correlated with r.'iiiks from liie ]ucuire 
test {as was done with the 48 giihjccts iit Cironp If), n sli^blly tlifferent 
result is obtniacd. Tn that group the medinn correlmion when the aO-iLem 
verbal test is used is + 812; when the IS-ilcm vcrbnl test is used llic 
median is +791 The dilTcrcnce, llioiigh in an unexpected diicction, is 
small enough to he ignored, 
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offenses as veibahzed and as pictured, (i) the "amount” of seiious- 
ness which sepaiatcs the items foi the subjects tested; (c) possible 
changes in the attitudes of the subjects toward the offenses during 
the interval between the two test sessions, {d) possible variations 
in attitude towaid the tests from one session to the next, and in 
willingness to cooperate with the cxpcnmentei, and (e) chance 
eriors It is not surprising that the correlations arc no higher than 
they are. 

2 CQ7npausQ7i of the Ve}bal and Picinte Tests by Gioup 
Scale-V nines 

Tlic ultimate measuic of the comparability of the two forms of 
tlic test IS the dci^iee of coi rcspondcncc between gioup scale-values 
based on the two forms. The 48 subjects of Gioiip II weie used in 
this comparison. These scale-values were determined as previously 
indicatecf foi all 20 oftenses of the vcibal test and for the IS items 
of the pictuie test The gioup scale-values for the two forms, to¬ 
gether with the rank orders of the offenses as determined by the 
scaic-values, aie piescntcd in Table 3. Figure 5 shows a graphic 
compailson of the scale values for the two forms 

The data from the table arc seen more clearly m Figuic 5 Al- 

TABLE 3 


SCALE-Vyl7 U225 AND UANK OrdIRS FOR 15 OrrEbfSFS AS JUDGED BY 48 SirUjECTS 
IN GtIADU SA tor PlCTUR'E TiST AND VERUAL TesT 


Offense 

Numbei 

Verbal test 

S-\ allies Ranks 

Picluie 
S-valuer 

test 

Ranks 

1 

+ 55<r 

4 

+ 36a 

5 

2 

— .98 

15 

—J.36 

15 

4 

+ 1 65 

1 

+1 +3 

1 

5 

+ .96 

2 

+1 0+ 

3 

7 

— 82 

14 

— 99 

13 

S 

— 59 

13 

^ 60 

11 

9 

+ +7 

5 

4- 33 

6 

10 

— 14 

10 

— 003 

9 

11 

— ,36 

11 

—1 09 

14 

12 

“h 14 

7 

+ 30 

7 

15 

— 08 

8 

-h 06 

8 

16 

+ 27 

6 

-f- 61 

4 

17 

-f 93 

3 

+ 1 11 

2 

18 

— 11 

9 

— 52 

10 

20 

— 41 

12 

— 67 

12 
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VERBAL PICTURE 

test test 



Offense Positions on Scale of Seriousness for Verb\l FRESFNrAiiON and 
FOR Pictorial Prpsentatiom 

(Judges; 48 boys in Grade 5A Connecting Inics serve to clarify 
relationship) 

tliougli the general pobitioa of most of the oftciibcs is bimilai fioin 
one foim to tlic othei, there is a discrepancy in the case of t^vo of 
the offenses—Nos, 11 and 16. Although the rank oulei coiiclation 
hetween these two sets of scale-values is -{-,957, wllich iiulictUCb a 
veiy high dcgiee of iclationship, it must be icmcmbcied that the 
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scale-values aie determined by the combined judgments of 48 sub¬ 
jects, and that as a consequence chance errors are much less likelv 
to affect the results than they are where results from individual 
subjects are being compared It is therefore pertinent to look for 
the causes of the existing discrepancies 

In the fiist place, it is piobably impossible to create pictured stim¬ 
uli that are completely equivalent, for a number of subjects, to the 
same iiumbei of verbal stimuli The discrepancies between the two 
forms are undoubtedly due to the differences in meaning conveyed 
by the two modes of presentation. If the reader will reexamine the 
pictures in Figures 2 and 3 illustrating Offenses 11 and 16, he will 
have as good a basis as the writer’s for judging why Offense 16 
("To lake a luagon f7o?n a boy's hackyatd^') was ranked consider¬ 
ably more serious by picture than it was when verbalized, and why 
Offense 11 (“To swipe flowers fiorn a was less serious by 

picture to the extent of three places in rank. (It must be remem¬ 
bered that changes in other offenses from verbal to picture form may 
liave contributed to the apparent change in Offenses 11 and 16.) 

It IS interesting to note that Offense 17 (“To swipe a dolloi from 
the boss's desk'*) gains somewhat more seriousness in tlie picture test 
than docs Offense 5 (“To hfi a doUat fiom your falhet's pant<i* 
pocket") In the picture illustrating the former offense a dollai bill 
is visible; in the picture of the latter the money cannot be seen be¬ 
cause the boy’s hand has not vet left the father’s pocket It is pos¬ 
sible that the sight of money in some way adds to the seriousness of 
tlic offense, When the subject’s actual judgments arc examined it 
is seen that in the verbal form 30 of the 48 subjects judged stealing 
from fathei worse than stealing from boss, and tliat m the picture 
form only 26 of the 48 judged stealing from father to be worse ^ 
The picture form thus does represent an increase in seriousness in 
the boss offense, 

3 Couclusiov EquWaleiice of Verbal and Picture Forjns 
Tile comparison of the picture test form with the verbal test form 

this one set of judgments nlone determined the scale-values of the 
offenses, the position of these two offenses in the picture test would be re¬ 
versed, since 26/48, a majoiity, voted in favor of the greater seriousness 
of stealing fiom father. But the scale-value is a mean of a senes of values 
in standard deviation units, and each of these values i eprcscnia the jud^^ 
ments of the whole group on one pair of offenses. 
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lins shown that to a large extent the two give suiiilar results. We 
are therefore justified in concluding that the judgments of llic serious¬ 
ness of property offenses as given hy young subjects to pictured 
stimuli can legitimately be compared with similai judgments by oldci 
subjects given to verbal stimuli. 

E, Application of Picture Test to First and Tamo Grade 

Sunj FCi’s 

1 Subjects 

The picture test described above was administered by tlic writer 
to 70 first grade boys and 43 third grade boys. All subjects were 
taken from two elementary schools in one neighborhood on the near 
west side of Chicago. The area in which the schools are located is 
one of the ‘'interstitial areas*' desciibed by Shaw (5), in which a 
considerable percentage of the population is of foreign extraction. 
The economic status of all the people living in this aiea is quite low, 
although it is not the most poverty-stricken in the cityi The amount 
of juvenile delinquency in this distiict is about midway between the 
highest and lowest rates in Chicago, 

The ages of the subjects in these two groups are given in I'ablc 4. 

TABLE 4 

Ace Distribution or First and Tiiikd Gradp Subjpcts 
First Grade _ Third Grade 


Failed 


Age 

Total 

Dis¬ 

carded 

retested in¬ 
dividually 
group test; 

Tested 

individ. 

groups 
of ten 
Tested in 

Grade 

Total 

Thiid 

6 

43 

8 





7 

23 

6 





8 

4 


8 

4 

7 

19 

9 



2 

5 

9 

16 

10 



1 

4 

2 

7 

11 





1 

1 

Totals 

70 

14 

11 

13 

19 

43 


The meaning of the catcgoiics into which the table is divided is 
explained in the next section 
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2. Sidhility Scoi es 

In the first grade all the tests were administered individually by 
the wiltei The method used has been desciibed above 

Of the 70 subjects in the first grade group, 14 had to be discarded 
before group computations were made Tabic 5 gives the reasons 
ivliy these 14 subjects could not be used 


TABLE 5 

Details Rccjarding First Grade Subjects Who Could Not Be Used in 
Calculation of Group Scores 


Subject 

Age 

Stability 

Score 

Comments 

1 Joe 

7 

16 

Judged first 25 pairs R; then, after 
being told the worse offense sometimes 
came on R and sometimes L, judged 

8 pans L 

2 Louis 

6 

14 

Gave judgments much moie rapidly 
than other boys did; little or no time 
allowed to consider pictures 

3, John 

7 

13 


+, Dean 

7 

13 

Had spent two semesters in grade IZ?, 

5. Jack 

6 

13 

Pairs 17 to 38 were all judged L 
Seemed more influenced by position 
than by nature of offenses 

6 James 

6 

13 


7 Alphonso 

7 

13 


3. Paul 

6 

U 

Had been used \n pieliminary testing, 
and may hnye lost interest at the end 

9, Mike 

6 

11 

Pronounced position habit, suggestible, 
no evidence of comprehending task, 
rapid judging 

10 Tony 

7 

9 

Bad position habit 

11 Tom 

7 

7 

12 Casmir 

6 

Didn't finish 

First 25 pairs marked on L; parents 
speak only Polish; probably language 
handicap. 

13 Peter 

6 

Didn’t finish 

Slightly deaf, parents speak XtaUan 
only Knew meaning of “naughty”, 
but not “naughtier”. 

14i Harry 

6 

Didn’t finish 

fudged R on first 20 pairs, teacher is 
failing him in li?, and thinks he must 
be “a little subnormal” 


It will be seen that all but three subjects are thrown out because 
of low stability scoics These tluce (Casmir, Peter, and Harry) 
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were SO obviously^ not carrying out the task assigned tliat they were 
not allowed to complete even the stability series. 

Cause for the lack of stability in these subjects can be assigned 
in only lour cases, and only approximately there. Non-Ei^glish 
speaking parents may explain the deficiency of Subjects 12 and 13; 
grade failure may indicate low intelligence in Subjects + and 14, 
Tlic writer suspects that low intelligence is represented in sonic of 
the other eases, but absence of mental test data for the pupils Lon- 
cerned prevents a definite answer lierc. It should be noted, how¬ 
ever, that the proportion of six-year-old boj^s to the total of first 
grade subjects is the same both lor the discarded group of subjects 
(8 out of 14), and for the acceptable main group (35 out of 56) 
Evidently the ability required for judging tlie paired pictuies is not 
above that of the normal six-yeai-old. 

The stability scores of the 56 subjects who remained after the 
eliminations are given in Table 6. 


TABLE C 

Starilitv Scores of 56 First Grade Suhjkcts on Picruan Test 


Stability score 

Frequency 

25 

4 

24 

4 

23 

10 

22 

7 

21 

10 

20 

7 

19 

5 

18 

2 

17 

3 

16 

3 

Mean' 21M 

N. S6 


This mean stability score of 21.04 coriesponds favorably with the 
mean for the fifth grade of 23 02.® It is to be expected that fiist 
grade subjects would be somewhat less stable than fifth graders. 
Nor is it surprising that a few first graders failed to comprehend 
the task well enough to complete the test. 

In the third grade, to save time, an attempt was made to give the 

®In the fifth grade, of course, low stability scores were not cllscardctl 
before the mean was calculated. 
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picture test to groups of 10 subjects at a tune, as had been done with 
the comparison group m the fifth grade. The writer discovered, 
howevci, that some of tlie third grade boys were unable to master 
tlie group test procedure, and it was necessary to retest these sub^ 
jeets l^dlVlcluaU 5 ^ In addition, a few third grade subjects were 
tested indiviclually without any previous attempt to test them in a 
group Table 4, showing the age distiibution of the third grade 
subjects, is divided mto the tluce categories of (a) those who did 
not succeed on the gioup test, and were retested individually, {b) 
those who were tested individually without exposuie to the group 
test piocedure, and (c) those who were tested in groups of 10 The 
stability scoies foi these thud grade subjects ate presented in Table 
7 in the same three categories, 

TABLE 7 


Stability Scores on Picture Test tor Third Grade Sudjects 

Stability 

score 


Frequency 


Faded 
gioiip test, 
retested individ 

Tested 

individ 

Tested in 
groups of 10 

Total 

25 

2 

3 

1 

6 

24 

6 

S 

2 

13 

23 

‘ 3 

1 

7 

11 

22 


2 

4 

6 

21 


1 

3 

4 

20 


1 

1 

2 

19 



1 

1 

Mean. 23 02 

U 

13 

19 

43 


The mean stability score for this third grade group happens to be 
exactly the same as the mean score of the fifth grade The latter, 
however, includes six low scores which would undoubtedly have been 
raised if the subjects had been retested individually, as was done foi 
the thud grade Both of these means may be considered satisfactorily 
high for purposes of the present study 

3 Results 

The judgments of the subjects m Grade 1 were‘tallied and scale- 
values were calculated for each of the offenses, in the manner des¬ 
cribed on page 413 The judgments of the third grade subjects were 
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similarly treated. Tabic 8 contains tlic scalc-vnlues and ranks for 
both groups of subjects. These data arc presented graphically in 
Figure 6. 

The general significance of these results for the .analysis of atti¬ 
tudes toward property offenses is beyond the scope of this paper. 



OrraNSB Posii’ioNS on Scale or Scriouskess ior First Gradp (A' = Sfi), ani> 
FOR Third Grade (/V —+3) 

(Connecting Itnes seivc to clqrify rclntionship Broken lines used where 
discrepancies me greitest.) 
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TABLE 8 


ScALH-V alues and Ranks of 15 Offenses for Grades One and Three 


Offense 

Number 

Grade one 
Scale-value Rank 

Grade three 
Scale-value Rank 

1 

+.271 

4 

+ 796 

5 

2 

— 638 

14 

—1,165 

12 

4 

+ 102 

7 S 

+ 951 

3 

5 

+ S71 

2 

+ 1 196 

2 

7 

— 689 

15 

—1 724 

15 

3 

— 351 

12 

—I 207 

13 

9. 

+ 130 

3 

+ 90+ 

4 

10, 

— 124 

11 

— 068 

9 

11 

—,516 

13 

—1 470 

14 

12 

+ 226 

5 

+ 494 

7 

IS, 

+.102 

75 

+ 433 

3 

16 

— 067 

9 

+ 523 

6 

17 

+ 73+ 

1 

+ I 23+ 

1 

18, 

+ 156 

6 

— 257 

10 

20 

— 087 

10 

— 638 

11 


riiey aie presented heic to indicate the nature of the results to be 

3btamed by this method. 

Mention should be made, howevei, of the striking difference in 
the lange of scale-values in Grades 1 and 3, as shown most cleaily 
in Figuic 6. The offense scale-values in Grade 1 cover a range of 
I 423 cr, and those in Grade 3 a range of 2 958ff, The latter range 
Is more than twJce as great as tlie formei. Such differences in the 
range of scale-values arc due to differences in the amount of agree¬ 
ment within each gtoup In Grade 1 there was relatively less agree¬ 
ment as to which of two offenses was the more serious (on no pair 
of offenses was there unanimous agreement), but in Grade 3 there 
was considerable agiecmcnt, The 43 subjects in Grade 3 agreed 
unanimously on the moie serious offense in each of 10 different pairs 
Had theie been unanimous agicement on each pair of offenses (an 
impossibility without completely discriminable stimuli), the resulting 
range of scale-values would have been approximately 6 OOcr 

F, Summary and Conclusions 

1, In Older to compare judgments of first and third grade boys 
with those of older boys on the seriousness of 20 propeity offenses, 
15 of the offenses weic convcited into simple line drawings These 
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<lrawings were reproduced bv iiiimcograph, and \\crc submitted in 
paired comparisons form 

2, The 20 ollenscs in veibal form (100 pairs)» and tlie 15 in 
pictiiic fonn (105 pairs), wre both submitted to two groups of 
boys to malce possible a comparison of the verbal vcisus the picloiial 
form of picsentatlon. The pictorial sciics followed ihc verbal sciics 
after intervals of one week (for 54 subjects) and one inontli (for 
36 subjects) Results fioin these two groups, totalling 00 subjects, 
were as follows: 

a In gcneial the offense scalewalues based on verbtd presen¬ 
tation were similai to those based on pictoiial picscntation. The 
rank order coil elation between these two sets of values was +057. 

b Tlic median of the rank oidci correlatmns between tlic verbal 
and pictorial offense ranks for each of 81 subjects was -b,787. 

c The discrepancies between the scale-values based on the two 
forms of presentation were sufficient to indicate that the pictuics 
wcie not completely equivalent to thcii respective statements foi all 
subjects Tile similarities were so great, howcvoi, that the pictorial 
presentation was deemed satisfactoiv foi use with subjects kk) vnung 
to undcistand the veibal presentation, 

3. The 15 pictured offenses were paired and presented individu¬ 
al Iv to 70 first grade boys, 14 of whom were unable to complete 
the task satisfactoiilv Fortv-tlircc third grade bovs scived as sub- 
lects, 24 giving their judgment's indtvidimllv, and 19 in small gioups. 
Each subject gave judgments on the stated 105 pairs of offenses, and 
in addition gave second judgments on 25 pan*; which weic icpcatcd, 
unknown to the subjects, in reversed spatial airaiigcincnt. This 
''stability senes" showed that the repeat judgments of the 56 fiist 
grade subjects duplicated their first judgments in 84.2 per cent of 
the eases, nnd that the first and second judgments of the tiurd giade 
subjects were identical in 92.1 per cent of the eases. Since the sub¬ 
jects did not know they were giving repeat judgments, the icsiilts 
demonstiate comprehension of the task and an ability to disciiminate 
between the offenses. 

4 Scale-values were calculated for each offense and (oi each 
grade gioiip by Thurstonc's method. The results wcic not aiialvscd 
in detail, but attention was called to the greatci range of scale- 
values in Grade 3, wliicli was accounted fni on the basis of gieater 
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agreement within the group on the scnousiiess of the offenses used 
5 The conclusion seems wai ranted that pictuics can seive as 
useful substitutes foi wo ids m the mcasuiement of certain social 
values, when the subjects aic below the age at which lapid and 
effective leading is possible* 
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A Introduction 

Studies of the earlv developmental changes that take place m ladi- 
vicluals have been extensively can led on not only with children but 
also with rats, guinea pigs, opossums, rabbits, amblystoma, frogs, and 
othei animals ns subjects (cf, Murchison, 13, especially chapters by 
Caimichael, Pratt, Gesell, Shirley, and McCaithy Also Stone, 21). 
Those dealing with the early postnatal development of the white 
rat have reported sucli measures of maturation as the age at which 
the eyelids of the lat open (16), the age of the first eating of solid 
food (16), the age of the first appearance of sexual behavioi in the 
male (18), etc. These changes are important in the development 
of the lat, and although they aic often used as landmarks in an 
animars development, they should be thought of only as observable 
changes in .i continuum of developmental changes that are talcing 
place. 

Many studies have also been carried out on the chick in which the 
early developmental changes taking place with age have been studied 
by obseivation of the pecking and swallowing lesponses (3, 4, 5, 
7, 12, 15) The effects of practice at different ages on these re* 
sponses liave been integral parts of many of these studies Likewise, 
the maze and pioblem box behavioi of the chick have been studied 
by Cruze (8), and an analysis of the data shows that the chick 
improves significantly during tlie early ages in these types of behavioi 

The rat has been subjected to a seiies of studies in which age 
diffei cnees in maze behavior, pi obi cm box, and light box behavior 
have been studied. Watson (24) made an early study using a series 
of pioblcm boxes and a very simple flooi maze to compare the 
bch.ivioi of voting animals (about 35 days of age) and adult animals 
(65 and 100 days of nge) Fiom an inadequately small number of 

*Rccei\'e<l in ilie Etiilorial Oflic« on April 20, 1939 
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animals in liis p:ioups he concludes that piohlems miuirinj^ phssical 
activity for tlieii solution wcie more lapidly learned liv the vounj? 
lats than by the adults Those problems requiniiu control of nuive- 
ment lor tliei'i solution were learned moic lapi^llv by adults. In 
anoLliei pnit of his study, iisinj>: vciv yolln^^ animals, and aj^ain usiiij; 
inadequate numbers, he found ohscu'ahio diflfMena‘s m learning 
alter 12 days of a^c with the older animals showing a supenoiuv, 
He concluded that “the rat icachcs ps\chicjl matuiit\ at from 2d to 
27 days ol a^^e“ (24, p. 83), 

Yeikcs (25) in his work on aji;c diffcionces in the dancin}^ mouse 
compaied small f^ioiips of daiiceis of 1, 4, anti 10 months of 
in learning and found that the animals at one month of age auiuiied 
a white-black discrimination habit ninie rapidly than did the older 
ones. The oldei individunls, however, learned a hkwo more RMdil} 
than the younger ones, 

Mubbert (10) repoitcd superiority of young rats over old in 
he I lour age groups (25, 65, 200, 300, anil “iOfl days) ni m.i/c 
learning, hut hci data as jcwoikcd by Paterson (14) show no ic- 
liable age differences between the gioups to support luM conclusions. 
Liu (11), u&ing 30', 45-, 60-, 75-, 100- and 250-da\-old gioups of 
rats, found that his 75-day group was supcnoi to tlu' otheis. The 
performance of the groups on the maze improved ui> to the 75-day 
gioup and then decreased, However, Stone (19, 20) in his age 
studies has given careful consuleiation to the facioi of motivation 
in his various age groups and finds no consistent noi signilkant 
age differences between the ages of 31 and appioxinuildv 821 days. 

Of these age studies Watsoii*s was the only one which attempted 
to piobe the change'? taking place in maze pcrfonnaiiKe duiing tJie 
early days of the rat's life. In Ins Avoik, houevor, he not only used 
insufficient numbers of animals in his gioups, but Ins m.r/.cs were 
of a design which would now be considcicd iiiadcciuatc. 

Improvement in adaptability to a situation is just as impoitant 
from the point of view of development and matiuatinn as aie some 
of the more obscivablc anatomical changes, and since little is known 
about this in the young lal, the writci believed that a measuic of 
the animal's ability to adapt itself to a lelativdv complex situation, 
one in which impiovcmciit in pcifoimancc could he obscivecl, would 
be psuticulaily significant in biinging to liglu inoic about the de¬ 
velopment of the lal A simple water maze was the task chosen 
for use in compaaing the gioups of young animals. 
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B. Apparatus 

The pattein of the w.itei maze used m this study is that illus- 
tialed 111 Finnic 1 Six choice points wcic piescnt in the correct 
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FIGURE 1 
Maze Pattern 

pathway The maze was a multiple-J pattern with walls and floor 
constructed of sections ot p:alvamzed sheet non (No 28 gauge) 
The walls wcic 12 inches high and the maze pathways weie five 
inches vM(|e S indicates the starting point in the maze and G rep- 
icsciils the go.ih a hakclitc plathnm above the watei with an inciinccl 
landing appioath which extended into the watci This platfoim 
was siippoited hy nictal legs inches high The maze was situated 
in a glass tank 50 inches sqiiaie by 14 inches deep Tins tank, iii' 
eluding tlic maze, was enclosed in a picss-boaiJ box the ceiling of 
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which vi'«s 48 inches above the floor of ihe ina/c. The tnnk 
itself was suppoited 29 niches from the floor iif the locmi hv (our 
metal legs. The maxc was lighted by nine 25w^Mitt Inilhs arranged 
at ic^^iilar intervals in the ceiling of the hov enclosure The water 
in the glass tank and maze was maintained at a depth of approxi¬ 
mately eight Indies, 

A straightaway maze foi preliminary traintiiR was also present in 
the glass tank This was 50 inches long and the patluvav was five 
inches wide Whenever this straightaway nia/c was being iiscd» the 
previously described landing platform was transferred to the area 
marked G' (goal) and the animals were inserted at 5'. Two doors, 
each 12 inches square, were located in the walls of the box, one (/)) 
just above S through which the cxpciimcnter reached when starting 
the animals in the J-maze at S and wlicn removing them at 6\ The 
other door (D*) was located above the straiglitawav nia/e and was 
used wJicn placing the animals in the straiglitawav and when remov¬ 
ing them While observing an animal through one open door the 
other door was closed, 'Flic cabinet was used in an attempt to keep 
the environment of the animals while in the maze as constant as 
possible. 

Although no attempt was made to control the tcmpcratuic of the 
water, when tested at incgular intervals, it was found not to go 
below 28“ C nor above 30"" C. The tank was drained and refilled 
every two weeks, 

The reliabilities of this maze as calculated bv correlating the total 
errors on the odd trials witli the totnl cirors on the even tiials for 
each of the foui groups and applying the Brown-Spcainiaii foiinuh 
arc as follows Group /I ^ .00, Gioup Ji « +.77, Gioup G => 
+.68, Group D = +*46. Although scvcial of these reliabilities 
are quite low, comparisons are made between the groups, for as 
Tryon has pointed out, ‘*high rel/ab/lrtv within the particulai groups 
measured . is no nccessaiy conclition to the efljcacy of an nistju- 
ment in mcasunng gioup differences wlicn actual differences between 
these groups aie obtained*' (23, p. 452). 

C PllOCEDURH 

The white rats used in this experiment weic of tlie stock of the 
animal psychology laboratory of Ohio State Univcisitv Fouiiccn 
litters of white rats totaling 115 animals were divided hv the split- 
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httci technique into four groups. The division was made as soon 
as the eyes of all of the young within a given litter had opened, 
Tw’cnty-eighl animals (14 males and 14 females) were put mto each 
of Groups /li B, and C, and 31 animals (16 males and 15 females) 
were put into Giovip D, The ears of the animals of each litter were 
punched for identification purposes at this time. The four groups 
of animals within each littei were raised together thioughout the 
couise of the experiment and were not weaned until they were 27 
days of age 

Training for one gioup, Gioup /i, was begun as soon as possible 
after the eyes of all of the animals in any given litter had opened 
Until about this tunc the animal is not very proficient at swimming, 
The avciagc time foi the opening of the eyes was appioximately 16 
days after biith The training for Group B did not begin until 
exactly three days after that of Group or until the animals were 19 
days old, The tiaining of Gioiip C began when the animals were 
22 days of age »\nd that foi the animals m Group D began when 
thc 5 ^ we 1 C 29 days of age 

Two training pciiods wcic given the animals each dav One 
was given between 8 and 10 a.m. and the other between 3 and 5pm 
Tlic training consisted of one tihal on the stiaightaway maze during 
the first training period, four tiials during the second period, and 
five (lining the third During the next period, tiainmg was begun 
on the y-maze One tiial was given at this time, but thereafter two 
tiials per session were given until 24 trials had been reached, (In 
order to achieve this, only one trial was given during the last session ) 
This means that the animals in Gioup A wetc trained on tlie y-maze 
between the ages of 17 and 23 davs, those in Group B between the 
ages of 20 and 26 days, those in Group C between 23 and 29 clays, 
and those in Group D between 30 and 36 davs. 

The animals were paitlally dried with a towel after each trial 
when thev bad leached the platfoim, and were then returned to the 
liomc cage unless more tiials were to follow duiiiig that session 
In that cfi‘‘C the animal was placed back at the staitmg point of the 
appaiatus bcung learned. If the animal had not reached the goal at 
the end of 10 minutes it was removed fiom the watci. The leason 
for giving only one trial duiiiig the first tiaining period on each 
maze was to eliminate the possibility of the animals getting so tired 
from the gieat amount of exploring winch they did on the first 
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tiial that fatigue would unduly influence then sloics on a second 
trial. 


D Rpsults 

On the basis of the data gathered on these foui gjoups of animals, 
age compansoiiB in nriaze pcrfoimaucc can be made in tciiiis of the 
number of errors nitide by the groups, tiials to reach a cntciion of 
masteiy, and time scoics All three comparisons will he hiiefly 
presented. 


1 Lj t ors 


Eiror curves based on the mean number of errors per trial for 
the four groups of animals are picscntcd in Figuie 2* Diffcrcntcs 
between the gioups are apparent although the diffcicncc between 
Groups B and C, the 19 and 22-day gioups, is not striking, Tlie 
cuives indicate tliat Group D is superior to and makes fewer errors 
than Gioup this latter group is bettci than Gioup B and Gioup B 



FIGURE 2 

Means of Errors ny Trials 



FIGURE 3 

Means of Errors dv 
Training Periods 


in tuiii is supeiioi to Group A The curve for Group A docs not 
reach as low a level as does any of the other cuives and none of the 
other three drops as rapidly as does the one foi Gioup D. The regulai 
saw-toothed appearance of the curves through some of the trials is 
undoubtedly due to the fact that the animals were given two suc¬ 
cessive trials in each session. 

The means of the total number of eirois made by each of the 
four groups in the 24 tiials aie presented in Table 1. Group D lias 
the lowest average error and Gioups C, B, and A follow in tire 





TABLE I 

!0MPARIS0\’S BETO EES THE MEANS OF THE TOTAL NUMBER OF ERRORS FOR THE FoUR GROUPS 
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order listed, Table 1 is also ri ranged to show the mean of each 
group in comparison with the mean of each of the other groups; it 
also gives the diftcrences between the means and the standard error'? 
of the diftciences The cntical ratios obtained by dividhig the 
diffeicncc^ by the staudard errois of the difterences aic recorded 
just below these other two numbers Ciitical latios of three oi 
over are regarded as statistically significant.^ 

Fiona an analysis of the critical ratios picscnted in the table it 
appears that all of the differences between the adjacent age groups 
arc significant except the one between the 19- and 22-day-old groups 
All compansons between non-adjacent age groups are significant. 
It is tlieieforc appaient that the Age variable has been an impoitant 
factor in inftuencmg the maze perfoimance of the young animals 
used There is a gradual improvement with age witliin the age range 
used in the maze performance as measured by the error scoics. 

The data presented in each of the cuivcs of Figuic 2 were then 
combined into training session scores so that the total errors for 
Trials 2 and 3 were added together, those for Trials 4 and 5 weie 
combined, those for Trials 6 and 7, etc. Cmvcs showing this for 
each gioup aic plotted m Figuie 3 in such a way as to use the age 
of the animal during maze training as the abscissa and the average 
enoi by ttials for the gioup as the oidinate, By thawing the ciiives 
in this way the diffeicnees in slopes of the cuivcs or the difieiciiccs 
in lapidity of improvement in performance of the groups aic sticsscd. 
Likewise, the ultimate level of performance ot the groups by the Iasi 
training period, and the difference in number of trials that the groups 
peifoini at a good level of pciformance aie also clearly sliown, Tlic 
scores for Trials 1 and 24 aie necessarily omitted from the figuie*? 
because of the experimental spacing of the tiials, 

It is also possible to calculate fiom the data the median luinibcr 
of tiials to reach a criteiion of niastciy of two cirorlcss luns out 
of three consecutive trials, Means for such could not be calculated 
because some of the animals had not reached the criterion m tlie 
24 trials given. The median number of trials lequircd by each 
gioup arc presented in Table 2. The diffciences between these 
medians, the standaid cuois of tlic diffcienccs and the critical nilios, 
are also presented in the table. I'lic ciitical i.ilios indicate that 

small littermate correlation jn error scoica which would lessen the 
standard error of the cjiHerence between the gioups been disicgnided 
in the calciiladons because it would raise the ciiticnl ratios only sligluly. 
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TABLE 3 

Comparisons dktwecn the Median Number of Triaw Required by Each 
Group to Reach a Criferion of Mastery of Three Errorless 
Runs Out or Four Consecutive Trials 


DifFerences between group medians, theu 
standard errors and critical ratios 


Gioup 

Median 


Group A 

Group B 

Group C Gioup D 

J 

31 50 

129 




n 

1+00 

086 

7 50±1,55 






^84- 



c 

1^00 

086 

— 9,50±L55 

^2.00±1.22 





—6 IS 

—1,64 


D 

8,00 

0 66 

—1S>5Q±1,45 

—6 00±l 08 

—4 0Q±1,08 - 




—9 31 

—5 56 

—3 07 


all the diffeienccs ate significant except the one between the 19- and 
22-day gioups The data here agree with the total error data m 
showing an impiovcmcat in maze pciformance with age thioughout 
the ages used 


2, TI me 

The cuivcs for the aveiage time by trials foi each of the four 
gioups arc picsentccl m JFIguic 4, They indicate that Gioup A took 
longci avciage times to complete the maze than did Group B 
nils latter gioup took longci than Group C which in tum took 
longer than did Gioiip D 

Table 3, which incidents the mcaiiSj theii standaid deviations 
(liftcjcnccs between tlic means, standard enors of the diffeicncei 
and ciitical latios, indicates that the diifeiences m time scoies be¬ 
tween all gioups me significant. This further indicates that the 
difteienccs in maze peifmmance between the groups of animals arc 
true dlftcieiKcs. 

When the emves in Figure 4 aie plotted m such a way as to 
use the age of the animaU during maze tiaining as the abscissa and 
tlic .ivciagc tune h)^ tiifils foi the group as the ordinate, the rela¬ 
tionship hctwc<Mi the CUIVCS shown in Figuie 5 is obtained Again, 
as in the uisc of the ciioi -^coics, the cliffciences in lapidity 
in inipiovimenl of pinfonnancc aic stiibng 
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FIGUKE 4 FIGURE S 

MnANh or nir Times dy Trials Means oi the Times nv 

Training Pfriods> 


K. Discussion and Intfepretation 

An and lysis of the rcsultb obtained in tins experiment has shown 
that tlicic is an iinpiovcmcnt in the maze peiformance of white 
lals when ^loups arc tested at proRiesswcly oldei ages between the 
tij^cs of 16 and 29 days Scveial possibilities exist as wavs of account¬ 
ing foj the diffciences (mind between the pcrfoimances of these 
^unips In the fiist piaie^ sticngth diffeicnccs might possibly account 
foi tile diftcienccs found in maze peiformance That is, the swim- 
nniig ilsclf might h.ivc been too difficult for the voung animals ami 
Lonsctliiciulv they could not pcifoim as well as the older ones The 
olilfi animals wcie likewise consideiably largci than the younger 
ones, Difieicnccs of this sort vmdovibtedly played a pait in the 
tinu* scoics and may possibly have played some part in the error 
scenes. If stiength did plav a part m the ciioi scoics, then it would 
he a icsuU of or a p.iit of the maturation required for these young 
jats to pcifoini rvcdl on this maze Howcvei, these lats had been 
tjallied to swim thioiigh a straightaway maze to a platfoim in oidci 
10 escape the watci Dining training on the stiaightawav and on 
the ma/e the animals escaped the watci when they reached the 
platfoJin, oi, if they had failed to leach the platform at the end 
of 10 minutes they wcie jemoved from the watei. Since the animals 
we IP able to ‘^wini oi slay afloat foi this length of time, and in many 
of \hv cases swam )ust as far a distance as they would have had to 
111 oidei to leacli the goal by the coirect and shoitcst pathway, the 
lutiial ilillcteiiLes in the swimming ability icquiicd to reach the goal 
seem of small impoil.incc 
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OnG might presume that if the vouiig animals could not swim 
as well as the oldei animals, thcic would be an increase in tlicir 
muscular tension and energy expended in ordei to complete the task 
of getting to the goal. On the basis of such experiments as those 
of Carter (6), Bills (2), and others, with this increase in tension 
one might expect to find improved pcrfoimaiicc in tlie younger ani 
mals, Ccitainly in this expciimcnt, the pcrfoiinance of the younger 
animals was not improved enough to appear in the icsiilts« On the 
other hand, thete is some evidence to show that the beneficial effect 
of tension decieases as the complexity of the problem incicascs {2a), 
Certainly here the pioblem was difficult for the young animals and 
no benefits appealed m the results. 

In the second place the diftcrenccs found in perfoiinancc might 
be due to tiuc differences in learning ability between the groiiiis 
In other woids, these age diffcienccs in imzc behavior may be due 
to an improvement m the functioning of tlic nervous system in the 
oiganization of lesponses in terms of a goal The young might 
not have been able to learn the essential features of the pathway 
which would take them to the goal Or, stating the situation in 
another way* the younger animals may not have been able to set up 
the platfoim as a goal toward which they should diicct their activity. 
This latter possibility, although stressing the difference in motiva¬ 
tion resulting from diffcienccs in learning to set up a goal, is fimda- 
tneatally the same as the former, differences in learning being the 
basis of both. Regardless of preferences for ways of dcsciibing the 
situation, the fact lemains that diffcienccs in maze adaptability 
among the animals at different ages existed (except in one ease) and 
were apparent even when the ages at which the animals were tested 
difteicd as little as thiee days. Just what the undcilying changes 
weie which influenced this maze behavior, of couise, is not known. 
However, there is anatomical evidence indicating that the number 
of cortical cells increases in the wliite rat up to approximately 21 
days of age. There is also a general differentiation of the cell 
structures and a gradual change in the chemical composition of the 
cells going on during this time (1, 9, 17, 22). Changes in mycliniza- 
tion and total brain weight are taking place. It is entiiely possible 
tliat these anatomical and chemical changes aie lelated to the changes 
observed in behavior thiougii cithei of the two reasons staled above. 

Maze pcifoimance continued to improve with age in the groups 
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tested, although some tapeiing off in improvement had begun to take 
place by the 29-day group. Just how long the improvement would 
continue with age cannot, of course, be dcteimined from this study 
Liu's woik indicates that the improvement would contiaue up to 
about 75 days, whcicas Stone's experiments indicate that the im- 
piovemciu with age would have reached its peak by 31 days or shortly 
thereafter. 


F, Summary and Conclusions 

Foui split-littcr gioups of white rats were compared in their 
pciformancc on water maze. Their ages at the beginning of 
training weie 16, 19, 22, and 29 days Preliminary training was 
given on n straiglitaway maze. After the first trial on the J-maze 
two succe^sivc trmls were given twice daily until 24 had been given. 

All dilfercnces between the means of the various groups for error 
and time bcoics and tiials to reach a ciiteiion of mastery were signifi¬ 
cant, except those between the 19- and 22-day-old groups m error 
scoics and tiials to icach a entenon of mastery. 

These differences indicate matuiational differences which influence 
the animals' iibility to adapt themselves readily to a water maze 
situation to such tin extent that there is an impiovement with age 
in maze pcrfoiniance throughout the ages used. 
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SHORT ARTICLES AND NOTES 


'ike Juuftiili oj Genetic Psycholof/y, 1940, 4554S9 

rilK APPEARANCE IN THREE GENERATIONS OF AN 
ATYPICAL PATPERN OF THE SNEEZING REFLEX*^ 

Dot sc Hospital, EloisCt Michigan 


MivroN H, Erickson, M.D. 


1 lie purpose of this shoit note is to report the observation in a 
)'ounfr woman of an atypical pattern of the sneezing reflex which 
was oiiginally considered to be stiictly a pcisonal mannerism or 
habit of marked individuality The error of this assumption, how¬ 
ever, was disclosed by the reappearance of this same peculiar pattern 
of sneezing behavioi in hci new-born daughtei and the subsequent 
discovciy that an essentially identical pattern was exhibited by the 
voung woman's mothci The situation which led to the making of 
this report was as follows: 

Close ohservnuon of the young woman ovei n period of 
venrs disclosed her sneezing behavior to be that of always 
expecting fliul usiinlly experiencing, gencially within one to 
two seconds, a second sneeze in lapid succession to the first 
Inquiry disctoscd that this pattern of paired sneezes was of 
life long (liirntion, that she had taken pride in it as a child, 
and that she could not remember ever having observed similar 
behavior in others, including her family In this last recol¬ 
lection, howcvci, she was mistaken, since, after this study had 

•Kcccivcd m the Editorial Office on March 25, 1939 

'Previous to the suhmiUlng of this leport, made of the young 

woman had fontui her mistakenly confident that no one else in her family 
showed thiH pceulmr pattern of soce/ing behavior Recently an opportimity 
foj direct inquiiy and obseivation disclosed that tUe sneezing behavior of the 
young woman’s molUei was cssciuinlly identical 'with that of the daughter 
.ind the graiuldruigluci, UnforUinntcly, howevei, no day by day record 
could be stiUTcd Further ducct mquiry disclosed no other instance of 
itiich unusual behavior in the family. 
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been completed ori^jinnlly^ tlie niithor djse(>\ert(l 1)) dlicet 
observation .in cl inquiry tlie 'jaiiie pcuifiarin m her in other's 
Slicesin^ beliavlor 

As a conscqviencc of this pcetiliftf pjiucrn of scicc/nii^, the 
youri^^ wojnnr has developed a definite ation nf her 

pfcnernl behavior^ in th.U, on the nctasion of a sni c/ts she 
arrests her activity to await a seroiul sriee/c nmi, '»linnhl it 
faiJ to occin, slic experiences a somewhat distressing sense of 
incompleteness Tins same feciiiip; of cxpertaiit} is jils^i de¬ 
scribed by her mother, 

Those fvdly aware of this yonny; woman’s oddity in snee/* 
iiig tended to rcRard it purely as an iiitlh uhialism, an ac¬ 
quired linlut based upon some chance occurrence in hei early 
childhood, and fostered until it had become an ingrained 
habit. She, herself, re;?arded it ns an iimaie, rather th.in as 
no acquired^ pattern of behavior oi er which she had no <*oii* 
trolj const! tilting nothing more than an amusing physio log teal 
pecubantv arid she offered the cxpLinniion that it might be 
similar in chAirtctcr to the slice/iitg teflcit cULdurilcied in 
relation to hiiglit light oi to temper a lure changes 

Expohiire without her knowledge to naisal jrritniiCs, [inr- 
ticiilnrly substnticcs to which she is allcigic, doc8 not nUci 
this snce7c pattetn, but scivcs rather to biiug it markedK iiitn 
relief, as does also nppci rcspiiatory iiifcLtioiu 

^n 15)33, this young woman became a inoilicr Ahciul three 
weeks later, upon hci reiiini liome from the lioHpitnl with ilic 
baby, the iiifant was observed to snee/c twice in rapiil succes¬ 
sion No particiilnr aUeiitian uns pnid to tins cvcLpt (ii note 
jt casually During the next few wceIcK, pLubably because <if 
vartovs nilccgic rcnaKiiis shown by the baby, ni.iny obstiTYninins 
were made of paired sneezes m the infant and of the per¬ 
sistence, after the first siicc^c, of the general muscular icnsinn 
and facinl grimaces suggestive of an aniicipalors lesponsc io 
another siiceye, all very much in duplication of the snec/ing 
behavior of the mother 

approximately two months old, the bab> developed nn 
upper respiratoiy infection ami snee7cd frequently and con¬ 
sistently in sets of two, with the liinc uiioiyal between slice/cs 
never longct than a single, inunlly Ahaip, inbalntiun nf breath* 
On relatively rare occasions, lliis inlialation would be spas¬ 
modic in diameter and then, iMsle.Hl of a unglc siiec/e, iheic 
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would Lc n senes of two to six iii japid succession, a finding 
.ilso true for the inoilier 


Wlicii iiitcicst was fiist t<ikcn in tliG baby’s paired sneezes, both 
parents began watcliing f(H singles. By the time the infant was 
tin CO months old, a tolnl of three single sneezes had been noted, 
while thcie had been scoies of pairs. During; the next few weeks, 
howcvci, a constantlv increasing ficquency of single sneezes was 
noted and led to the making of a belated record of every sneeze heard 
Tills account was begun when the baby was slightly more than lour 
months old. A sumlai recoid was kept on the mothci, the two 
iccords diftciing only ui completeness, since «all of the mother's 
snee/es vvcic listed, wliilc only those hcaid by cither of the parents 
when with the baby could be lecoided. Unfoi tuna tel y, howevci, no day 
hy (lay lecord on the giandinothci could be secured and it was neccs- 
saiv u> rely upon caieful Inctuuics As a control measure, close 
attention was paid to the sneezing of live other people, two of 
udiom suff(M fiom numcious allergies, to note the occurrence of 
Ii.uicd snec/es. In addition, the authoi watched caiefiilly for 
double 01 multiple sneezing among his inimeious associates, but in 
no instance was n pattern of double sneezing discoveied. 

Afiei the rcconl had been kept foi a considerable length of time, 
anothei [leculaiitv, not shown hy the mothci, was noted in the baby's 
snee/ing. specifically, a light reflex sneeze This type of sneeze 
tended to occui \ipon sudden exposiuc to bright light, such as being 
taken out-nf-doois into the bright sunlight, the turning on of the 
electi ic lights at night, oi the sudden flashing of a blight light into 
the child s oios, and, as far as could be dcteimined, the distiibution 
of single and paiied snee/es followed the general pattern After 
ni.iking this distovciv, the parents tended to avoid sudden light stimu- 


TABLE 1 

DiMTuouTiON or SNCczrs 


Shi>:le suLt'/KH 
1’niiL‘d siii’e/L's 
'Priplt siier/cs 
Miillipir 

(niiuL* ill an tiucc) 
t i^hl itilUx 


Mothci 

Dauglitei 

32 

125 

105 

212 

17 

20 

4 

5 

0 

20 
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ktiort, reducing somewhat the previous frequency of micc/>es. In 
Table 1, the sneezes listed ns light reflcxc’^ nrc known mstaners only. 
In nil probal)ilit 3 ^ the actiinl total is greater. 

Other observations made while keeping the iccfud> wludi extended 
over a period of nearly four months* were that for both ease*; tlie 
latio nf paired to single sneezes rcmnincd essentially constant froJii 
clav to day, and that upper respiratory inicetion and exposure to 
allergens seivecl only to incicasc proportionnteVy the frequency of 
both types of sneezes. It is also of interest to note that previous 
Co the keeping of the iccord, the motlici believed that only rarely 
did she^ herself, sneeze singly. In addition, dc';pitc the close tvatch 
kept on the sneezing beliavioi of a large number of people, no si mil nr 
pattern was found, although a few instances of occasional multiple 
sneezing were observed 

Co^^M^NT 

Frequently in a specific type of bcliavior involving organic anti 
paycliic patterns of response, the differentintion is difBculc bcLwccn 
the behavior constituting a functioning of innate physiological and 
neurological processes and the behavior constituting a response of 
the personality itself to- organic processes over which it may have 
little or no control, Nevertheless, the attitude taken by the per- 
sonnlity may serve markedly to alter or to distort the strictly 
somatic aspects of the total behavior process and paiticidnrly is this 
considered to be the case when some relatively simple fotm of physio¬ 
logical behavior involving definite psychic responses manifests n 
striking individuality peculiar to the pci son. 

Hence, when some process of physiological or neurological be¬ 
havior shows Apparently purposeless and illogical variations in ac¬ 
cord with what could reasonably be expected to result from 
personality factors, the assumption is made that the personality has 
seized upon that innate behavior and added to it learned helmvior 
serving other and rcmotei purposes of the personality, as is often 
to be noted m psychoneitrotic svmptatnatology. 

At first ihouglu, this might seem to be the ease with the young 
woman, especially so since lier mother’s sneezing behavior could 
furnish an Opportunity for an inutativc performance Howcvei, 
the appearance of tile same pattern in the granddnugiitcr long be- 



MILTON H. BRICKSON 


459 


fore the possibility of imitation, clearly indicates either an inherit¬ 
ance or a icuiarkablc coinculence. In this connection, lefercnces 
may be made to the recent extensive experimental studies on the 
staitlc iiattein by Landis and Hunt (1) who found that, **Com- 
plicntcd bodily responses exist and are exhibited in a pattein-like 
fnOiion—startle, Moio icflex, sneezing, coughing, and so on/’ and 
that the general pattern of these lesponses tends to lemain constant 
regal dlcss of age, sex, and race To this may be added that vana- 
tions in the pattern may be inherited 
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A^ The OiffafustiL New Yofh^ American Book, 
Pp 1/C/J 

Ri VII win ijY L. A. Pennington 

T\\(t .luilim of tins text has piescntcd for the fiist time m English 
his systeiiiiitic inteipictntioii of liunian and infra-hunian activities* 
The book becomes esscntwUv a technical disconise with numerous 
illustrations on the use and misuse of the scientific method by biolo¬ 
gists, psychologists, physiologists, and medical men. The approach, 
at the same time, might well be said, from the mechanistic point of 
view, to be rcactionaiy and to lend in the diiection of supplying 
ammunition foi those in the oigniiMiiist's camp. Poi these and other 
veasons, the \eviewci feels that a series of introductory statements 
setting forth the tenets believed to be basic in Goldstein’s tieatmcnt 
Will make for simplification in picsentation. 

I'hcsc sintcmcnts, tending to "place” the book, aie as follows* 
First, the assiinipLion that "simpler’^ infia-human subjects are more 
cxpeiimentiilly suitable Joi investigation is unqualifinbly rejected. 
Because no one knows, except hypothetically, what behavior patterns 
aic ‘Simpler" than otlieis, and because this approach lias yielded 
continvcidal Ksults, Dr. Goldstein staits his study with man as the 
animal to he investigated. In oidei to describe bchavioi in terms 
of “simplicity" oi “complexity,” we must know, he asserts, a great 
deal idnmt tlic “naturcii” of numeious oiganisms. We know more, 
ut the picscttt time, ahout man's “nature” than we do about "rat 
iiaiurts'' hence wc should stait with man and so avoid "insidious 
unthropomoipliism," Dr. Goldstein further holds that pathological 
cases, made available both bv dissection and analysis—the only 
ineihodological nppioach which natural scientists can use—afford 
unhnuled opportunity in ovii stvidies of human behavior. Pathologi¬ 
cal inatcuals ait* thus made paitially equivalent as data sources with 
the cxpcninciUallv modified hkilogical specimens found in the labora- 
toiy. I'Apeiiincntal intcifcicncc with "noimal functions” is held 
thus so closely siniilai (in tcinis of pcifoimanccs of patients and 
operatui animals) that ohseivalioiib made on both souiccs can be 
gumpvd togtulin in a thcmetical discussion. Second, the primary 
uim o{ naluial science should be the detailed description of all the 
Metis iries of the oiganism undei known conditions in ordci to ap- 
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proach a moic nearly complete iincler'^taiidin^ of tlu* ^'c*wMKr ' {^in¬ 
trinsic nature*^) of an oTganism. Onlv in this \va\ can the ph\s»cian 
and the research worker, as proponents of the tioulile aspect tlicoryi 
ever come to a complete icalization of the sijjnilicnncc of simpmms, 
which represent, it is held, the reactions of any defective t>r^anisu\ 
111 its attempts to come to terms Mith environmental denuinils Al- 
a complete ease history of the nature described is rand), if 
cveij achieved, this goal should be forcvci present* Obviouslv tins 
tenet implies freedom fioni all preconceived notions wliicli iniplit 
lead to the arbitiary selection of certain problems and of spnific 
data. The scientist must rather record /ill phenomena. Foi this, 
the '*phis and miniis*^ method of recording is declared ontmoded. 
Bcttci to obtain a complete recoid of all succchscs and failures and 
the modes of action whereby each is achieved than to caiurmflage 
with plus and minus signs, The scientist, too, must be able to cv- 
plain not only those data which arc most appealing m terms of n pre* 
conceived theory of which aie most ficqueiuly met but al<n all data 
coUectecl. An anabasis thus becomes adequate only ^yhcn all ob'^erva- 
tions can insure tlic^ development of an alUnclusivc theory upon 
winch prediction may be made. Adequate ninhMs in the eaily 
stages of Tcseaich vinll, therefore, prevent future conllict m the 
development of modifications in theory in face of new accumulations 
of cxpciimental data As a corollary of tins cmplmsis upon lulcquate 
analysis? it is to be mfeued that a multiplicity of cnsc> would not be 
esbcntiah Complete analysis of one well-controlled case would be 
saipcnor to madequatc sets of obscivatJons oblaincd from rUiinv cases. 
In this connection Dr Goldstein reitciatcs that the modifications in 
behavior shown by pathological cases with brain tuinois and uuebral 
lesions will present charncteristits in common witli dcdiaed laws 
applicable to both iionml and pathological behavior Further, it 
js Du Goldsteins opinion that by complete analysis of pathological 
and normal reactions of piimatcs the scientist will be able to formu¬ 
late a single ever^constant piinciple which will char.icteii/c the 
essential nature^ of the oigaiiism in a given figurc-giouiid reaction 
(organism and the psychological environment) It is towaui the 
development of this one basic constant foi man that the mctluulologi- 
cal treatment of the book is dnected In the opinion of the ieview’d 
this aim is achieved by continued icfeicncc to ilhistialive m.itciinls 
each of which leads to the same conclusion, namely, that the “n.itmc'’ 
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((k4inrd psvcluvsnmatic constitution) of tlic organism is once and 
for all '^liown bv tlic pc)fonn/ntcrs which the oigaiiism makes in 
‘VNiniing to terms in ihr way*’ with the "hlcmaiuls of the environ- 
ninit” 'llms the oiganism’s peifonuances are sticsscd as primary 
svinhoU, which, \l coincth iiueipicled, will lead to a complete 
uiidrisi,iiuling of nulned and rJiiouleied (i.c, Calasltophic) be¬ 
ll.ivini. Kioiii this It iollows that not onl}^ disordered but also 
oul(‘iCil MSKtioiis of (he stnictuiallv modified subject must be studied. 
Ihilli MN of data are vitally inipoitant in the cstabhsbment ot laws 
by means of winch t)ic niediLul man may piedict futinc pciformances 
in terms of antiLipated eiivaonmental dcmaiidb Tbiid, each case, 
pathological oi nninial (that is, “ordeicd’*), tends in any enviion- 
luciil to ihtvtf Its perfoiiiuiiiLes in the presence of stiuctuial defects, 
making it possible for the psychopathologist to compiebend the 
jiccnliai, fanaliV onleiliness in liospital behavior of patients with 
1)1 am injuries Their (leisisteiU avoidance of disordei may be looked 
upon as a ilefense or pioteotive mechanism winch prevents the appear- 
arue of Last.ilnjfiliK lesjunises in an cnviionmcnt whose demands have 
been aheadv jcLogm/cd by the p*iljcnt to induce disoidcrcd anxiety 
naitions. So, loo, uuw the psvciiop.ithologist understand the ease 
UJtli \Nlmli Lcuain nicinoiics aic lemstalcd in pathological cases 
wlicn ihf oirpiinl iiiMionmcntal comlitions aie duplicated, as op^ 
posul to tin opposite types of Jcattions when the environmental 
situations aiv unite iliflciiru lioni those under which learning oc- 
cuiicil. M hr pat nulls Unis ail.im a vStatc of oidei by lestiictmg their 
nnnonmrnis and so m.imtain an nptinuil level of peifoimance after 
nr(liial mpiius Compulsion leaction , to dlustrate by lefer- 
ciKc In a Last of liuiiMiiopsia, make possible clcai vision even though 
the caUaiinr aicu of one licmisplirrc has been ablated. Here^ too, 
is a dtiuoiistiatiun of Ui (tolclsteiii’s observation that the com- 
puisatms uMctions nuv uuisiitiUc covcit devices which elude the 
luoplutc investigatm. ()i\lv when both calcarine areas arc icinoved 
ill) ^^r gin \\\w vatasuophie behavior which is stnkmgly at variance 
\\\\U ihv onlcicd Iwhasim (allowing paitial icmoval of the visual 
auMs. Thu’^ thr most impmt.mt function of the given system for 
tln‘ pH‘**vi\*nion n( vlu oigamsm is the last tu be inteifcied with. 
Ou<‘ \s u'nuudul m this umiu'vuon of Lashlcy*s punciplc of all 

..I upiurciiib .1" guiii.il iKiiloiuy or drive to icali/c opnmal per- 

n»rni,niii oiiU ijniininriii e\|icrHliUiie 
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or nothing function clcvelopeci by rccourirC to data obtained on the 
rat’s visual system. 

Nextj Di. Goldstein refute-^ the basic assuni|itums niaclc by tlir 
reflexologists who have rejected contradictory ilata rditanied from 
human subjects by Dr. Goldstein and others, ^iliis refutation is 
based upon the experimental fact that vaiied icspnnscH ma\ bo oliLUod 
by the same physical stimulus applied to the same body areas. Fur- 
tlicr^ as Di Goldstein states, the reflex appears “to depend on llio 
value of the stimulus*' by which apparently is meant the (unctiorial 
significance of the stimulus foi the whole uignnisni. Investigations 
arc cnuinciated to indicate the manifold interrelation of the multi¬ 
tude of factors which influence the life processes, Interaction lie- 
comes the rule lathcr than the exception. It is concluded tluit it is 
impossible to attempt the bolation of a single factoi and to con¬ 
sider it the single «md constant detenninant of a given response, 
Thus, Jiowheie can Goldstein find a single stimulus-response ielation- 
ship winch cotielates with the necessary rigidity in behavior postu¬ 
lated by the reflexologists. The icflex becomes merely “a tendency 
of a relatively isolated pait of the organism in its totality to ictinn 
to a prefciicd position in response to the demands of the environ¬ 
ment** The icdcx is merely a means of functional cqiiali'/ation of 
demands, The conditioned response, in turn, is a compliciitcd be- 
havioi pattern raicly met in normal environmental situations. It cai\- 
not be considered an adequate basis for understanding tJjc per¬ 
formance of the whole organism. The conditioned response is thus 
the result of artificiality of the experimental conditions. As a 
corollary of these comments Di. Goldstein goes on to point out 
tliat the reflex theory fails to explain in positive terms Imw it is that 
behavioi is dhecUve (as illustrated by the rejection or acceptance 
of an apprehended stimulus object), or is guided, in other words, 
toward an end. This characteristic of diiection is the most out¬ 
standing attribute of all performances of the human organism 
Whence comes this characteristic? Surely not from the environ¬ 
ment, since the term environment is meaningless without the or¬ 
ganism, The individual comes first and only then the cnviionmcnt. 
Hence, dueetton is given by the “coiiscioub” organism wliich actual¬ 
izes its “essential iiatuie” and so achieves “wholeness.*’ One migiit 
well at this point laisc the question both ns tn the meaning .uid 
the origin of this single basic diive One might also wonder what 
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has hcunnc of the iccipiocity principle used by Goldstein in his 
0*1111111 tUiiilysis <if tlic ieflc\ dcctriiic. One might even add that 
the (iiKnmsni, to<i, is meaningless without an envnonment. Such, 
lumrvn, sreius to he the “natuie” of Di. Goldsteiids holistic intei- 
pr<‘Latinn whiih scarcely manages, it seems, to avoid being teleological 
ami indetciministic in ccitain of its funclamental tenets. 

On these hjiMS, as offeipd in a hiicf wav above, Dr. Goldstein 
erects a tlrcoictical system hv means of vWuch both noimal and 
piilhological ilata obtained finm liuinaii subjects may be explained 
'I'hc csscjice of the tlicoictical inlcrpictation is to be found, in the 
levies;cr’s opinion, in tlic thud chapter of the text Heie is pre¬ 
sented a discussion, the aim of which is to deduce the nature of 
nruial events concomitant with function and content. By means 
of ihc^e deductions ba'^ed upon peifmmiince phenomena Goldstein 
Indioves the stage is icady for Ills foiinulatioii of a positive theory of 
behavior in icuns of the wliolc oiganism. In the foimulation, how- 
otor, ho Jit'is disnussed physico-chemical factors, since, it is stated, 
iIh‘v cannot he said at this state in our knowledge, to play a specifi- 
callv significant lolc. This intcipretation might even now, it is 
bidicvcd, he (|ucstioncd in spite of the fact that some of these data 
do not lend themselves oasllv to coherent evaluation Dr, Gold- 
stem, ncvcitheless, maintains tliioughout his text that "life processes 
.11 c piopcrlj' conceived” only when pcifoimanccs of the total or- 
g.inisin are investigated and wlien laws are deduced thetefrom rela¬ 
tive to the cause of aeuial excitation and the accompanying overt 
UMctions, The theory is based, thercfoie, upon the assumption that 
the nervous system, both vertcbiate and invertebrate, is a network 
111 which gniiglm arc iniciposed at vaiious places, and which net- 
W'ork is I cl a ted to the outer world by means of sense organs and 
the movable paits of the body. This netwoik is assumed always to 
function as a whole. To the "energy*' excitations and transmission 
arc 1 elated the peifornianccs of the whole organism. The particular 
foim of this relation, however, cannot yet be clearly descubed 
The laws of ncuial function deduced by Goldstein follow First, 
the system is never at lest, but is in a continual state of excitation 
Any event upon stimulation becomes meiely an expression of a change 
in excitation within the nervous system Second, a given stimulus 
produces changes in the whole oiganism T.!icse changes can be 
observed only in ceitam icgions of the organism because m any 
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extensive system changes caniioi occur '•inuiUiUieou«*l\ ,ir»d to <<|U,il 
degrees. TIuis the "local near effect" js used .is .* trnii in ilesmn.or 
the greater \ntci\sitv of slunuKis effect \sulun a restriUed area, I he 
spreading of the euerf^y (wh.ilevt'r is its naturr) llirnnghont the 
iictmiik is made possible by the* g.inglion lelK wliicli aifrkt a ihan- 
nelcd (Iistnbiition of the excilalion alter the manner of lueialoilir 
giadicnts posited by Child and his students, ^iangliii lluis imu"*!* a 
Yclatvvc dcU\\\krttU\5\ a{ the cxteixsioix af cvcitatoiv clumges as Loiih 
paied with a system in which the ganglia have hecn reniDVcil. 'I hev 
make, normally, for a more \oc.ili/cd effect, Indml, these ganglia 
aic said to cause a decicase of the excitation at tlic pcunt of slinmla- 
tion because here an cquali/.ition takes place between the liigher 
excitation level and the lowci level in the rest of the sv^lem. ^The 
"result is the giadual decicase of the reaction at this point--the 
"eiTiialization of the cxcUalion,” The average excitatory »itatc thus 
follows the excitation "after-effect" which in turn modifies later 
reactions Conesponding to the "local neai effect" is the "fumtional 
ncai effect" which includes the fact that certain stninnies ,iie tnorc 
easily stimulated by ceitain plijsical sliniuli than ate olliers. "An 
adequate stimulus which impinges un sin\ point, thus lieconies effecliv*' 
at vei) different, widely scparateil legions, ulieieas utliei paiis o( 
gjcatci local proximity but of difteient vtijinilus adnjiun^, remain 
jdatively untouched" (p. J07}. Kiiuali/ation of euiraiion ULcurs 
in a tempoial older and can tliiis be used as ti plnsit.il piinciplc 
underlying the accepted fact that one stmudns can eftvkt peifornv 
ances having tempoial sctiuctices, Noimal leaclioiis become linked 
to nojnial niiictuie by viitiic of anatnnncal adequacy foi specific 
stimulation and by viitiic of specific piactice, Tlie^e struciiiics, of 
course, illustrate the basic pimciplc alicady stiessed by Ur. Gold¬ 
stein, and bo can best be utulei^Kiod a icsult of a piocess of the 
organism's coming to tciius with the demands of the enviioinnent. 

The paltcrri of ilie excitaiion which nuuri, in the s>btcm, as 
a le&nlt of n stimulus, cannot he suflicienlb iliarnclcn/cil 
noting merely the state «f excitation in the “near part” 'Plie 
rest of llic 8>8ieiri, the “ilintaiu pan,” m also in a veiv dLTinUe 
fitjile of cxcilaiiim Kadi mosenicnt of one pan of ihe body 
IS nccempnnicd hy n ilclitnlc change in the picliuc nf llie itst 
of the body. The Lhnngc in the tliHiant p.nt h, in a ceiiain 
sense, antagonistic to tlie fust, iuhI ih nciessnry, not only foi 
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the maintrnjiirc nf Ihe bnlamc in the entire system, but also 
fill Llie ndiifiUe exceiiiicin of the required performances 

Tliii^, rm \\w^v kiscs Di. (Joldstciii foimulatcs a stiuctuial substra- 
rum Un tlir psyxhulu^Ral uintcpt of tlie figuic-i^iound iclationships 

J lie ri.KUon nt nnv one point of the oii^nnism is the more 
atuiraic if it is in conh/'iimtionnl coiUrnst to the rest of the 
orK»iuMn--*thc mure it slniuls m iht “foiCKioLincr* as compaied 
vsirh the *lHukKround’' (repicscnied by the test of the organ- 
system) Whenever we analyze the stinctmc of pciformnnces 
we meet (Ins same coiiligiiration I am chcrefoie inclined 
til regard this ronlignrnlion of excitation, the. foreground- 
ha< kgruiiud iclnlion, as the basic foim of the functioning of the 
iivrvoim s>Hiem (p 110) 

On tile In'IinvjuKil side, study of cases icvcals that iiijuiy to the 
nervous system impairs the execution of separate actions first, while 

inure genernli/ed icaciions, concbponclmg to a less clear 
ligiiie*grouiul foiniiUion, may still be picsent All this can be 
iimletstoiid if wc icnli/c that a noini.il substiaUiin is needed 
lu nuniitain a high tension in a locnb/ed area and that this 
ii iiMcni jN iitit'ssary for the execution of clibcictc perfoimnnces 
Auv slackening cif fuiiUmn leads, thcrefoic, to a level, i e, to 
ki greatcf Hiu/oriiifty of proc*cs<?es in the cancelned icgrons of 
llie \\Htcm, cr possibly in the entire system 

^rik* I ole of this df^iiic-giouiul neuinl sub< 5 tiatum is next considered 
As in ‘*.il tent inn," so Iicie, too, one finds a continuous altci nation as 
to wlucli "paIt" of the oiganism stands In the foiegiound and the 
luKkgiouiid. 'riie foiegiound is detcimined {a) by the task which 
the oiganism has to fulfill at any given moment, i e ,by the situation 
in which the orgiinisni happens to find itself, and (b) by the demands 
wuth winch iL has to cope (p. IH) 

"'I'hc tasks arc m linn cleteimined by the nature of the 
organihin ► which is hioiTglit into actuali/iation through the 
cii\ nmimcntnl changes acting upon it The cxpiessions of this 
aLlu.ili/ation aie obviously the pcifoimances of the oiganisra, 
rinougU llicm the (iigaiiisrn can deni with the respective cn- 
viioiinieiual deiiiniuls niul actualize ilsflf natutc (re- 

Mcwer’s iialics)J The possibility of asseiting itself in the 
wo/ld, while picsei\mff its ch.iraLtci, hinges upon a specific 
kitul of *tomiu<j to hnns* nviih the eavn omuenf This has 
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to tnke phcc *m swcb a fashion ihnl each change ttf ihc or* 
gnniam, caused by eiivironmcnial siimuli, is ctiuaUtrJ nhet n 
Acfiiirc iUnt, so that tlic organi'^m rcpajiiH iVim ‘nxernj^c’ male 
which corresponds lo iia nniurCp which U *fldci|iinii?' (n it Onl^ 
m}h(n this IS the case is It possihU that (hr same rnvironmen/af 
events cart produce flic scitne changes^ , Only under this c^hi 
ciiiion enn the organism innintain Sts constancy nml Klcmii> 

“If lUia relative cati&iaiicy did not cxKi U would not even he 
possible lo recognize an organisin ns 8uch» we could not even 
inik of a sp£i\fH organism This kind of conimg to terms of the 
organism with the environment we call the haste hiologtc Imu'* 

(p, 112). 

Agnin on the nature of the environmental ^tlwulu5i> Goldstein statc^i 
"the only events winch normally prove themselves as stimuli arc 
those with which the organism can come to terms" in a manner , 
such that its existence (the actualiisation of performances Nvhich 
constitute its natuic) is not essentially ctistmbed. Thus each or¬ 
ganism has its own mvlieiu One is reminded heie once more of 
Dr. Golclstein*s interpretation of bclmvlor of patients siilTering from 
brain injuries 

This theory of neural function, it is statcch is compatible with 
known anatomical facts—although the nature of these facts appears 
to be unclear It is doubted, states Dr. Goldstein, that the anatomi¬ 
cal structures clesciibcd by histologists are at all cs‘?cntial for neural 
function. Anatomy cannot thus be said to supply completely firm 
foundations for any neurological theorizing. What neurological facts 
suppoit Goldstein’s theory arc not mentioned. 

The author of this text is thus able to explain the reactions ot 
clinical eases in terms of the effects of stimuli upon the tendency 
towaid physical equalization of tlie organism. Any leaction is signifi¬ 
cant, since it gives us information relative to the way in which the 
patient comes to terms (returns to an average state of functional 
equilibrium) with its own enviromnent Thus, when the drive to 
scif-actualization is blocked and when the return to the equalization 
plane cannot be achieved, catastrophic or disordered reactions occur. 
By a process of learning the patient soon comes to avoid such 
stimulating situations and so to rcstiict once more the extent of the 
stimulus influence, his imheu. Such restrictions become protective 
agencies by means of which catastiopine reactions arc avoided. The 
fact that the neuial theory picscnted by Dr Goldstein is not ham- 
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Vcicd b)' .issumcd c\perhx\cntnl facts of anatomy, of couise, makes 
possible the cnnhlMimciU of this thcoiy of functional organization 
of the enure nervous system into a totally reactive connective system. 
In this \vav he is able to explain both the labile and the pcrscverative 
responses of patluiloi^ical cases. Theve levcrsals in performance need 
not, iheic/orc, be evj)laii)ed by appealing to concepts of Iiieraichrcal 
"liigher levels” assumed by some to mediate whatever each means 
by an ^attention factor.” 

The balance of the book may be considered, from one point of 
view^ to consist of an elaboration and an application of Golcistem’s 
liohstit approach, The probJem of instinct and drive are so treated 
in some detail. The status of brain localization is reviewed and 
critically evaluated. It is maintained, to illustrate, that destruction 
of one i)art of the brain never leaves unchanged the activity of the rest 
of ihc organism, A shift in the distnbution of energy excitation 
usualh occurs. Qualitative and quantitative data must be collected 
in all siicli studies, Wc, fuithcr, cannot infer directly from a rela¬ 
tion ship between a localized defect and a functional disturbance, a 
lelationship between atca of lesion and a petfonfiance. Localization 
of a performance must rather come to mean dynamic process which 
occLus ill the entire nervous system, even in the whole organism, and 
wliich lias a definite configuration for each performance ” Thus 
while structures are known to exist the qualitative functional aspect 
docs not exist outside the whole* 

An analysis of Freudian psychoanalytic theory results in its rejec¬ 
tion. The tlieoiy of repression is supplanted by the holistic inter¬ 
pretation based upon the developmental sequences of the organism. 
Repj ession does not exist. The neural “after-effects” of early experi¬ 
ences, not completely integrated, are covered up by more recent 
actualizations of man in his coming to terms with an expanding 
cultural and pliysical milieu. All early experiences can be recalled 
provided man is brought into a situation similar to that under which 
t)icy originated, Freud is tlius accused of treating his data selec¬ 
tively. Unconsciousness is naught but the entering of a former re¬ 
action pattern into the present when the situation is suitable. 

In summary, this book, foi the reviewer, presents Dr. Goldstein s 
in tci pi elation of liiiman behavior in a complete fashion For those 
working in similar fields and for those familiar with the intricacies 
of the theory the present jeview may well appear to be incomplete 
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The roviewcr’s purpasc, lumc\cr, \us br<*n nii(* of ^Hrciiein ,m(l 
placcnicjil: of the work as it appears to hun. Crruinh for tlin^^e 
woikiriR in rcl;»tcd fields a carctul rcadmj^ Jif tills sUinulatmy text 
IS tccommencled. 

DepariffiCPit of Ps^c/toloffy 
VntvefSify of llUnots 
Urbnn/j, llhuoii 



(1‘iiUi, C. (1. The I.uf/It of Moiletn Psycholo/jy. New Yoik 
/ViV Pp, ) 

Kiviiwii) \\\ Rali»u W» Kjuckson 

In ^l 1 l^ n<*ik Pr itt inabs a hold attempt to bridge the 

(rroii pMt liulnj!V It* pIuloMiphy hy making use of opcrationism and 
hignal MnjHituMu as a lugical Ikims for psychology* He is clearly 
nuair nl ilir lau th.ii Hie opposition of many psychologists to phd- 
fisi>ph\ iml eliniinati^ pliilnsopliical concepts but merely drives 

llinii urttirigrnuiid. It is iluMcfoic rcfiesliing to find an author who 
is wHIitig to ilisci|s»^ some of these basic coiicepts openly, when it is 
sH titsliionalili to loiitcal them under the name of '‘science” as 
tlioiJLHi t)kir i.()ponfiUs' philosophical views wcic imscienti/ic, 

1 li(‘ Jifst i)ie>is oi the woik is the essential monism of scientific 
ilat i in witkii ProftsHii Piatt lust points out that it is impossible 
in get a general ogieement as to what is mental and what is physical 
^^^Muh Hied lo deline the mental in terms of tmmedtaie cxpeiicnce> 
hilt Mienianu nilrd out Wiindt\ sensory contents as being physical 
ami lestiutnl llie mental in psychical acts, Titcbencr and Kiilpe 
Ihul liiilli ps^ilinlogv aiul physics stalling horn the same world of 
e\peiieiiu\ Hie difiennce between them being merely in the point of 
sie\v, J'hii.dlv Watson pioiliiccd a behavioiistn which was similar 
in p.itiein to the WuiuJtian psycliology, with reflexes in place of sen- 
‘‘alions. From this the autlioi concludes that tlieie is no essential 
dilleit JKe hi‘H\ei n mind and body, foi there is no valid criteiion to 
m.nic them oil, 'Phis is followed by a discussion of vailous types of 
monism such ns the neutial, the ph\sical, and the psychical, but the 
.iiitlior Hoes no! umimil liinisclf to any paiticular one The dualistic 
position, liouc'sei, ami the vaiious entena between the physical and 
the nieiU.il jiriseiued by Piofcssoi Lovejoy aic completely ignored 
lie does not cniwilei the common obscivation tliat mental events do 
lint follow phvsical laws, <ir as William James stated it, that mental 
flies lio not hum real bticks and mental knives do not cut leal wood, 
Instead he ineieh holds aibitiaiily that there are no criteria to 
sep.irale the two, with the icsult that no science can be defined in 
leinis of stilljyct-inattei as all stait iiom the same world of experi¬ 
ence, '1 he dilleient sciences aic nieicly divisions of scientific labor 
w itil kOiisiHevihle oveilapping, hut no critcjm of separation arc given. 

'i'Jje aiJllioj ne\t Likes up vaiious objections to the thesis that 
mind and nniitei aie nulistingui^hnhlc The fiist objection con- 
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siclcrcd lb the commoibscnse view ilmt wc have nil intuitive knowl- 
ttdftc of a scU, which is answered hy jiointmi; out that science tries 
it) explain events in terms of the responsible Lniufition-i. It follows 
that the self cannot he identified with any of its plnsicjlri^ifal con¬ 
ditions- This answer may he true as far ns it xocs, hut ilic author 
docs not seem la rcalive that his answer would he cquallv true on a 
diinlistic basis. There is nothinj; in the principle of causality that 
forces the causal relations to be bewoen physical events, mental 
events, or mixUires of them. The second objection is concerned 
with the doctrine of transccndcnulism in that psychological events 
have a icfcrencc beyond themselves, have meaning, value, and pur¬ 
pose wliich cannot he dealt with bv science. To this objection the 
author replies tliat this doctnne is barren and negative and really 
attacks science in gencrjil. This appears to be the weakest part of 
the discussion so far as Ins thesis is concerned, The fact of tran- 
scendnnee is admitted, the qucsiion is whether the exjdanatory 
mechanisms are adequate to account for them. Few dualists would 
deny that picsent ability to think of past events (iransccndancC of 
time) IS conditioned by present events in the brain. The arguments 
in this chapter, therefore, contribute nothing to the contention tlmt 
mind and inattci are identical. 

In connection witli Ins discussion of the behavioristic attack on 
transcendentalism Professoi Pratt presents a very good defense of 
introspection as a scientific method. To the charge of Professor 
Lashley that introspection is nn example of the pathology of scien¬ 
tific method, it is reported that all scientific observation must then 
be pathological for intiospcction docs not differ m any essential 
detail from the observational methods of other sciences. There is 
no cs&ential difference in reporting the presence of a red color and 
reporting the movements of a rat in a ma^c. Both methods collect 
data which in themselves are of no value to science except as they 
lead to explanatory mechanisms. In this way the author is more 
consistent than the behaviorists who give away their position by 
refusing to admit mental data into their system, theicby recognh^ing 
that there is a difference between the physical and the mental. The 
author, however, denies tlmt there is any difference between tliem and 
accordingly admits all kinds of data, which aic eventually to dis¬ 
appear when physiologj^ explains them. 

The third chapter is entitled Loffical Empirhsm (Opaaihnwn), 
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The iltlr thiji \he \\\{} trnns m synonomoiiSj but tlic author 

mc^kc^ a (4r,ir and jri\cs a clear account ojf tlicse popular 

'flir In^»[ral cmpinehls are concerned primarily with 
tile an.tIvMs nf Hicniifie laii}.[ua^c, but also have the doctrine that 
hnr mrannii» nnlv if ihey are verifiable. Operationism, 
on the fitlirr hand has dcuhipcd from Professor liridgman’s con- 
tcnlinu ili.it ilie meaniriK of i\ scientific concept is detennined by 
the nperatMiiis earned our befojc it came into use. This is illustrated 
by examples from pliisrcs follo^vcd by a cliscussioti of the importance 
uf nin.uuiin in ddmmg concepts. 

1 be rtutiuir now applies operationism to psychology^ although m 
so doinit iiprrationium is broadened practical)]' to logical method in 
genrinK I'lirrc i<; a discu*is(on of the collection of data, of inference 
from tlic data, and deduaion from these inferences, Applications 
of the first and third of these to psychology are presented first, while 
/t»}’c]m)/>;^ica) mferences or Oiphnathns nrc consuicied m the iohoW' 
rng chapter. IVnh regard to deductions in psychology, it is pointed 
out tliai pHyclujlog)* is not yet in a position to use them to any marked 
degree, ns pciicrnli/rttions arc apt to run beyond the empirical data 
and many of tlic relevant factors Ccinnot be observed or contioiled, 
Willi regard lo ilm collection of data there is a protest against the 
unwarranted exclusion of data by the beluiviorists, Professor Tol- 
man admits in one place that hot)) physics and psychology arise from 
ilic matrix of direct experience, yet in another place holds that psy 
cluilogy hns nothing to do with immediate experience. The be- 
huvuiri‘.t is afraid of the latter that he rushes blindfold into empha¬ 
sis m) objeefivity, not realaing that all sensory data including that 
of clajisrcal psychology arc just as objective as that of behaviorism 
In addition, it is pointed out tlint all phenomena arc private, so far 
a‘i science is concerned, until they are reported. The important 
factors for science are the consistency and accuracy of the reports. 
In this connection the author also makes an effective attack on S S. 
Stevens' doctrine of the discriminatory response as an attempt to 
avoid the subjective, showing that Stevens' doctrine Is really seif- 
contradictory. I'lie initial data of all science aie private or direct 
experience, 

The piobicm of infcicncc is reserved for the fifth chapter entitled 
Psyclioloffic/fl Pltystolo^y. Tlic author first points out that nearly 
all psychological concepts arc ambiguous and that in addition the 



jrtuftNAi rNuiaM*pfrii 


(actors o( frifunllon and cauv lurtlK'r mc-Oiirl I h'^ 

a it^ndcna m rcitafd cwruh t ^^nu.is}, l(ir 

ex*impk, not m iWni* Imi n cnrKrpt thiit aifu 
tuifK nf colors and ti^uinR^. ThU jrtrjor tn^v plriNMU" *int Imiiratan^ 
role in pcr'wmalily ihcnf)’ wuh it^pat in \y^ -mil iraih. 

InfiliratKttv U ihv tcndcncj, fnr mcaningt^ i« mui (mm 

varitius sources especially frmn rKpliinHictr^ ltV[ii>ilir«r*. Vtt tl^r 
tjaps in kiinttMjje nmt he /illrd by hypolhe^e^. t\vi\ ilnTURli Hirni(/lc 
imfi^infthon \m< be liclil m rc^itraini (Specially a ah rcyiau! ti» ihr 
nnimi^i^c trends of dvnannic |a\chriluui\ The lint rcslrainl is u> 
tic infcicncea to concrete data* while the srcmul N (liat rxplanatory 
conccius tnu'*t he re(orrcd to the orftuniMn it link^ the sensory 
and hehnviornl processes. Varitnis nbjcctmn'i lo phynolnjiicnl explani- 
tionh liflvc been advanced, such as the cry that ^ucli a procedure I*? 
inatoruillstic or mcchanisttc. The iiuibor’s m%mt to thn is tliiit 
sv\th an objection is merely prejudice. The isccond objection is that 
we know more abaiil psvclmlojrical jtiflicnal ilinn about the supposed 
physiological fouiulatiofis, and we should accorjingl)' devote our 
time to the fuulvev e^cttimnn of psychohigical knowledge, 'fltr v<\v 
svver to this is that such an exiensiaii pjvo only a ilcscrlptivc psj' 
cliology, and only physiology can furnish an e?iplaiiatoiy reference 
(i amc, the facts of sensatiem and rcllej: liaving already (ouatl a place. 
The third ohjection is that explanations arc unnecessa*y and should 
be leplaccd by observed coirelation, to wliich ibc autlior tepllcs that 
the correlations we now have aic inadccinntc and cjcplanatious based 
on them me meicly gvttbiiC'i, lie contends dm s\ich a position would 
' eliminate many stimulating hypotheses The last objection is that 
the explanations arc more mythology than physiology as they arc 
racncly coustiuctions. The avithor‘s answer is that all scientific cx^ 
pUnatlons arc logical constructions, illustrating his contention by a 
discussion of Slieiiington's work on the properties of the synapse 
The observed events aie called umtetial properties and the explana¬ 
tions formal properties Science is interested pcitnarily m the lattci, 
and psychologists have used procedures similar to those of Slieningtoii 
Eis in the deduction of the blind spot and in the woik on mnemonic 
traces. These answeis appear to live reviewer to be iputc .uicqunte 
with the possible exception of the tliird, inasnnich as the addituui of 
pliysiological unknowns does not add to his cxplaniUions, Possibly a 
sounder position might be that the ultimate wiucUiiuns may be 
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P'.v Jill pin ioil ai nn\ r.itc [t is Jearlv shown by the 

timh'ir lli*o ilir ph\sin1n)MCkil uiimnt W left out. 

’Ilte lo I ihipi^T I'' enniltMl Tht' Mysfrrr of MnnJ, with further 
einpliiM^ nn miJi lupus ;is Hjf injjwirhJDLC of formal propeitics, the 
Ljrurl.iriu of rsplannlioiis, ;iui| jiljr JiffiLultr of cstahlishing causal 
rrlitfoos in fi'^uhnlf#^v. rNprcfuHi <»/ Jie hif^hcr mental processes. In 
.ithhluui, Jirrr is < ff(s<<|sshjrt of piediclion, particularly with regard 
(o ,ifiphril |uv As the jiuiliur points ()iit> prediction has no 

liiiin il sf.ifiis from thr sraintpotnt of opcratiouism and logical cm- 
pirKiMU fl is inr.ininule^s for the latter, as it deals with events that 
ilo luu \vi c’Msi lu get nmuiiil this difficulty the author suggests 
,1 M. lie of priiluUiliu for projecting the past into the future, Thib 
suggcNlioii does iiiii aMiul the fact, liow'cvci, that all the laws of 
natmr te^r on ihe assumption that nature will continue as uniform 
and wiili thr s.uiie umfnrmilv as in the pa-t. On the bxisis of this 
assnmphnn ihr amhoA view of propositions in psychology having 
inojr or Ir'^s pioKihiliti value appear^s to he justified He points out 
iJmi i)us \,ilne IS e'*pmallv low in the moic complicated forms of 
hrhauiii as so manv of tlic important psvcim-physiological vaiiabies 
are jci Applieil pMclioIngv, aaordingly, is hugely specu- 

hu(\r mil unrcliaMe. h is suggested that success m the professions, 
fur I'SampIr, depends upon knowledge, continuing enthusiasm and 
iniero'-l, .ind a pleasing personality, ol which only the first can be 
Htmilic.mtK Influenced In teaching there arc two more factors: a 
desire in leaJi and tlie alnlity to cnmmunicate knowledge. Especially 
Miipuiiani heie is the author’s ccmtciUion that a knowledge of the 
suhjetl l.iuglil IS moie impoitant than a study of methods of teacli- 
iim 'riiN contention mav not be popular in schools of education but 
will ohlam the aiipioval of most successful tcachei5> The attack on 
xjpldiod psvchfdogv tvith ihc picxi for jetuement into laboratoiies and 
lihMiies in.iv seem too seveie, hut the author has delibciately exag¬ 
ger,'itrd in <udef to cmplj.jsi^'c that ’ive cannot expect too much from 
this fielil On the other hand, especially in the field of adveitising, 
ninJi V!ilii.dd< w^ork is being done in applied psycholog 3 ^ 

It nia\ he Hue that Puifessor Pratt has not established his mam 
ifu'sis of tlie unity of mental and physical, hut the woik as a whole 
IS a valuable coiUiihution to a sophisticated analj'^sis of the logical 
foiiiidaUons of psychology. The science is no longer afiaid of con¬ 
sulting philosophical piiiiciplcs, Sucli a maturity would have pre- 
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vented a naive movement like bch.ivmnniii with iis arlntnirv c\l1u- 
*;inn of data, wbicli has probably caused more barm t)i«n fioud by 
disajurafon^T abler talent and forcintc ibein iiuo other Alienees or 
philosophy. 

Htlfbitiff /wfMor CMlc^e 
Uibbiug, Miutiesofa 
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